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L Executive Summary
This project addresses the following iss es:
I .
1) Analysis of the cost of abating water pollution sources contaminating the Lower
Connecticut River for the communities of Agawam, Chicopee, Holyoke, Ludlow,
South Hadley, Springfield, and West Springfield.
2) Analysis of the impact of water pollution abatement measures on the economy of
Hamden and Hampshire Counties.
3) Analysis of the impact of additional economic development on Hamden and
Hampshire Counties resulting from an improved river resource.
4) Assessment and analysis of increasedrecreational activities resulting from a cleaner
river resource.
The research was conducted by the Center for Economic Development at the University of
Massachusetts at Amherst. The method involved 1) reviewing, analyzing, and updating
Chapter 21 of the Metcalf & Eddy Lower Connecticut River Phase II Combined Sewer
Overflow Study , 2) analyzing Hamden and Hampshire County recreational and regional
economic trends and, 3) developing an input-output analysis.
Recommendations and Conclusions
The findings in this report depict a set of conditions that are most difficult to overcome. They
suggest that while the projects are needed and that they have extremely positive economic
impacts, the costs would have to be borne by communities that are hard-pressed to keep their
fiscal positions solid. Unfortunately, given the choice between a grade school teacher or the
long term recreational benefits from a cleaner river, most citizens would likely opt for the
former. However, there are key steps that can be taken to change this mindset, that could
minimize local tax burdens and that could stimulate economic development.
We recommend that the first required step should be the calling of a river summit. Key political
leaders at all levels should be joined by Chamber of Commerce officials, river advocates,
planners and the private sector in an effort to develop a joint draft agreement on how best to
proceed. It should be a highly publicized event that results in the creation of the Connecticut
River Compact: An agreement that will result in regional support for the clean-up of the River.
We recommend that a specialized study by professional bond writers (i.e. Dun and Bradstreet)
be undertaken to determine if a regional aut ority makes sense. Our initial reaction in this
period of fiscal austerity is that it does not. With the well publicized high cost of the regional
based Massachusetts Water Resources Authority and the continually spiraling costs of the
Massachusetts Bay Transit Authority, commuters appear to be quite reluctant to make expensive,
long term investments. Further, the question of equity, given the disparities in expected costs,
looms large. Nonetheless, over the long term an authority with the power to float bonds, may
\
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~ work: It could reduce local debt burdens, make decisions on a regional scale, take advantage
of economies of scale and provide professional staffing. In a [mal analysis we believe a regional
authority is worthy of detailed examination.
Whether through an authority, the Pioneer Valley Planning Commission (PVPC) or the
individual communities, the pursuit of government grants is in order. One of the most important
steps would be to insure that various river projects are placed on the priority list of the PVPC's
Overall Economic Development Program (OEDP). The OEDP is a crucial element in
determining if a project is fundable under the federal government's Economic Development
Administration (EDA) Programs. Our review of the pr9pOSed projects is that virtually all fit
into either the EDA's infrastructure assistance of planning feasibility assistance programs.
It is equally as critical that an authority, the PVPC or the communities take advantage of the
State Revolving Loan Fund under Act 275 of the 1989 Public Works and Development Facilities
Program. There are low interest loans available that coulld finance many of the projects.
Should user fees be a critical part of cost recovery? We believe that direct user fees are
essential from both political and practical standpoints. The mood of the electorate is to place
the burden of government costs directly upon the beneficiary as much as possible. At the same
time, there is the fundamental question of fairness: Those who directly and actively use the
river should pay a greater burden then those who view it passively. This theme is, incidentally,
a critical element in the State's new legislation concerning Economic Areas of Opportunity and
Tax Increment Financing Districts. While the collection of user fees will require a bureaucracy,
the benefits far outweigh the liabilities.
The river will become more important over time. We base this on several factors. First, major
proposals are now in the works in Springfield to expand museum, tourism and recreational
opportunities along the riverfront. Secondly, Chicopee has been involved in a long term effort
to change its riverfront from a blighted place to one that has an economic return. In Holyoke
the river, canals, dam and mill buildings intertwine into a unique nexus unparalleled in all of
the United States. In the other communities, there are marinas, small boat launches and small
scale recreational opportunities that, as a collective, add culture, recreational and economic value
to the various communities' quality of life. In short, the river is a large, powerful and beautiful
natural resource that is important to all of us. It needs to be protected, nurtured and enhanced.
It is clear from the above that there are means, methods, tools and techniques to make the river
clean-up possible. In a final analysis it is not a question of an individual program, a new
regulation or the creation of a regional bureaucracy. It is, however, the question of how
important the river is to our lives. In an economic sense, the river has been crucial to the
Valley since the region was first settled. In a cultural sense, the river binds us as a collective
of communities with a basic, common outlook. In an environmental and ecological sense, it is
the region's greatest resource. Until this point becomes important to our citizens, the chances
of implementing the plan are slim. In the most basic sense of long term planning, our basis task
may well be to insure that this point is recognized. The] river is important to all of us: It puts
bread on our table, creates wealth in our businesses, provides recreational opportunities and
binds us together as a region.
ll. Introduction
The Pioneer Valley Planning Commission has requested the Center for Economic
Development at the University of Massachusetts at Amherst to undertake an analysis of the
economic ramifications of improving the water quality of the Lower Connecticut River to full
Class B status through the abatement of point source sewage contamination. We were asked
to undertake the following tasks:
To examine the impact of the suggested water pollution abatement plan on the
seven Lower Connecticut River Communities affected. In order to accomplish
this, CED collected data from the seven affectdd communities concerning their
fiscal characteristics as outlined in the 1988 version of the EPA Fiscal Capacity
Guidebook. This data was added to the existing data provided in Chapter 21 of
the Metcalf & Eddy, Lower Connecticut River Phase II Combined Sewer
Overflow Study and analyzed.
To identify possible funding sources for pollution abatement projects.
In order to accomplish this, CED conducted a review of United States Economic
Development Administration and Massachusetts Department of Environmental
Protection Programs for possible sources of funding. CED also reviewed possible
alternative funding and organizational methods for the region.
To examine the economic impacts of the water pollution abatement projects on the
Hamden and Hampshire County economies. In order to accomplish this, CED
used 1990 IMPLAN Group data sets in conjunction with Quartet Systems'
IMPLAN/Q software to determine the effects of these expenditures on the
combined Hamden and Hampshire County economy.
To examine the collective economic benefits derived from cleaning up the Lower
Connecticut River. In order to accomplish this, CED first developed a survey that
was administered to the four Upper Connecticut River marinas to assess the
marina based economic impact on the Upper Connecticut River. Second, the
1988-1992 Massachusetts State Comprehensive Outdoor Recreation Plan survey
data was reviewed to determine recreational preferences in the Connecticut River
Valley and cost trends. These data were combined with supporting evidence to
estimate the total expected impact of recreational activity resulting from the
increased recreational opportunities afforded by the improvement of the Lower
Connecticut River water quality to full Class B status.
I
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To identify and examine any spin-off economic development resulting from a
cleaner river resource. In order to accomplish this, CED compiled a list of
proposed development projects for the Lower Connecticut River whose
implementation was contingent upon the abatement of pollution effecting the
river's water quality. These projects were evaluated using estimated construction
costs provided by the project sponsors. Costs for projects which did not have
total costs information available were estimated using the available per square foot
costing from know projects. This data was then used to estimate the combined
effects of the projects on the Hampshire and Hamden County economy using the
IMPLAN/Q software .
.\
NOTE: This section uses the format presented in Chapter 21 of the 1988 Metcalf & Eddy report , Lower
Connecticut River Combined Sewer Overflow Study. No numerical data from the original rep0rl is used in the
following pages unless otherwise noted.
ID. FINANCIAL CAPABILITY AND FUNDING ANALYSIS
Communities across the state are facing higher costs to provide basic public services for their
citizens. Fiscal budgets are being strained. Thus, it is becoming more difficult for a community
to appropriate funds for projects such as the Connecticut River Combined Sewer Overflow
(CSO) projects. For these reasons, it is a necessary part of this facilities plan to analyze and
update the 1988 study done by Metcalf and Eddy. In preparing this analysis, we sought to
update each community's financial condition with regard to national and state criteria. We also
attempted to explain how the recommended plan of action can be funded and the resulting
economic impact upon each community and its residents.
Information about the current financial condition of the seven communities was obtained from
representatives of each of the communities, the state Department of Revenue and, the
I
Massachusetts Institute for Social and Economic Research. The discussions with local officials
provided not only data on existing financial conditions, but also provided important insight into
expectations for future conditions.
Existing Financial Capability
The financial capacity of the seven communities to fund the proposed CSO modifications is
investigated in this section. The analysis, completed in accordance with the EPA Financial
Capacity Guidebook, consists of a review of a number of community financial indicators in
relation to federal and state criteria. The indicators reflect the ability of each city or town to
pay for the initial capital investment, and ongoing operations and maintenance costs associated
with the proposed CSO modifications. The analysis is critical to the evaluation of the proposed
alternatives in order to insure successful implementation of each selected project. The analysis
also provides the basis for determining the economic impact of the recommended plan of action
upon typical residential and non residential property owners within each community.
The financial indicators analyzed include the annual rate of change in population growth;
community wealth as shown through full val ation per capita; market value of residential
development as a percentage of market value of total development; real property tax collection
rate; property tax levy compared to levy limit; long-term debt per capita; and long-term debt
as a percent of assessed valuation.
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Annual Rate of Change in Population:
The 1990 Census population for each community was compared against its population in 1980.
The annual rate of change was calculated, and compared against national criteria to determine
whether the community population has been growing strongly, remained stable or is declining.
It should be noted that although there are many factors contributing to the economic base in a
community, such as the mix and value of residential and non-residential property, the strength
of the base is linked to changes in population.
Table 1 provides a summary of the annual rate of population change for each of the seven
communities. A rating of less than -1 % is considered an indication of weak fmancial condition;
a rating of between ·-1% and 1% is considered an indication of average fmancial condition; and
a rating of greater than 1% is considered an indication of fmancial strength. According to the
1990 Census of Population and Housing, the population of all communities, except Holyoke, has
increased slightly since 1980. Overall, the population growth rate in the region has been very
stable.
TABLE 1. ANNUAL RATE OF CHANGE IN POPULATION
CHANG IN POPULATION
COMMUNITY ANNUAL PERCENTAGE 1980-1990 RATING
AGAWAM 1.0% AVERAGE
CHICOPEE 1.0% AVERAGE
HOLYOKE -2.0% WEAK
LUDLOW 1.0% AVERAGE
S. HADLEY 1.0% AVERAGE
SPRINGFIELD 1.0% AVERAGE
W. SPRINGFIELD 1.0% AVERAGE
Real Property Tax Collection Rate:
The real property tax collection rate is an ~dication of how effective the community is in
collecting the taxes owed to it. Table 2 provides a summary of the real property tax collection
rates of the seven communities in fiscal year 1992. An indicator rating below 96 % is considered
to be a sign of weak financial condition; an indicator rating between 96 % and 98 % is considered
Center for Economic Development, University of Massachusetts at Amherst
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to be a sign of average financial condition; and a rating above 98% is considered to be a sign
of financial strength. West Springfield, Springfield, Holyoke and Chicopee show indicator
ratings below 96%, although it should be noted that Springfield and Holyoke are only slightly
below the average index. It must also be noted that late taxes are often collected in subsequent
years, resulting in near 100% collection of total taxes due.
TABLE 2. REAL PROPERTY TAX COLLECTION RATE
COrvlMUNITY
REAL PROPERTIr TAX
COLLEC1ITONRATE (1992) RATING
AGAWAM 97.89% AVERAGE
I
I
CHICOPEE 91.00% WEAK
HOLYOKE 95.00% WEAK
LUDLOW 99.10% STRONG
S. HADLEY 96.00% AVERAGE
I
SPRINGFIELD 94.80% WEAK
W. SPRINGFIELD 90.87% WEAK
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Full Valuation Per Capita:
One indicator of community wealth and fmancial stability is full valuation per capita. A warning
sign that a community might be experiencing fmancial problems is a decline in the level or
growth rate of the full valuation per capita. Table 3 presents these amounts for fiscal years
1988, 1990, 1992, and shows the percentage of change.
Each of the communities has experienced a sizable increase in community wealth as revealed in
the change of full valuation per capita. There is a significant variation between communities
with Springfield experiencing an increase of 89.9 percent while Agawam experienced an
increase of 22.4 percent. An important consi eration in analyzing this indicator is the degree
to which residential or non-residential development represents the increase in value. An increase
in the value of residential development can be offset by an increase in public service costs, thus
reducing the net value of development. The next indicator measures the market value of
residential development as a percentage of the market value of total development.
TABLE 3. FULL VALUATION PER CAPITA
COMMUNITY 1988 1990 1992
% CHANGE
1988-1992 RATING
AGAWAM $41,19·6 $43,645 $50,411 22.4 AVERAGE
CHICOPEE $23,901 $39,575 $40,400 69.0 STRONG
HOLYOKE $18,365 $33,888 $34,840 89.7 STRONG
LUDLOW $28,035 $50,062 $52,573 87~51 STRONG
S. HADLEY $24,423 $43,024 $44,837 83.6 STRONG
SPRINGFIELD $17,140 $33,995 $32,542 89.9 STRONG
W. SPRINGFIELD $36,645 $59,346 $61,831 68.7 STRONG ..
Source: Massachusetts Department of Revenue, 1992.
I
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Residential Development as a Percentage of Total Development:
As mentioned in the preceding section, an important indicator of a community's fmancial growth
and stability is the percentage of total new development that is residential. A disproportionate
increase in residential development can place a greater burden on a community for public
services with a proportionately lower ability to pay for these. services in comparison to
commercial and industrial development. This disproportionately results from the disparity
between residential and commercial and industrial land ~Ialuesand their respective tax rates.
Table 4 presents the percentage residential development as a percent of total development for
each of the communities for fiscal years 1988 through 191J2. According to the Massachusetts
Department of Revenue, an increasing market value of residential development as a percentage
of market value of total development is a warning sign of potential problems for the community.
TABLE 4. RESIDENTIAL DEVELOP:MENT AS A PERCENTAGE
OF TOTAL NEW DEVELOP:MENT BY YEAR
COMMUNITY 1988 1989 1990 1991 1992 Rating
59.6 POOR
30.3 GOOD
75.0 POOR
63.0 POOR
36.1 GOOD
68.8 POOR
80.0 POOR
AGAWAM 63.5 32.8 49.2 48.8
CHICOPEE 56.5 35.6 I 30.7 35.0~
HOLYOKE 88.7 82.5 92.5 71.4
LUDLOW 88.0 88.0 57.1 44.6
S. HADLEY 61.5 53.0 53.9 57.9
SPRINGFIELD 64.2 67.2 52.6 55.8
W. SPRINGFIELD 78.8 80.8 72.7 86.7
Source: Massachusetts Institute for Social and Economic Research (MISER). MISER estimated the growth in each community's tax base via new construction
by analyzing the numbers and values of residential and non-residential building permits issued each year.
I
As can be seen from Table 4, the communities of Chicopee and South Hadley decreased
significantly in residential development. In contrast, all other communities (especially West
Springfield and Holyoke) increased their level of residential development in comparison to all
new development. These communities face potentially larger increases in the costs of providing
public services than do the communities of Chicopee and South Hadley with the decreased
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ability to pay for this new found demand for services through property taxes. Subsequently,
communities with a lower ratio of residential development to commercial and industrial
development will have a lower service burden with the increased ability to pay for services
through property taxation. Demand for increased public services puts pressure on communities
to increase the tax levy. This is becoming increasingly difficult given the limitations imposed
by Proposition 21/2.1 This assessment reveals general trends and makes no attempt to attribute
an actual service level or need for expanded property taxation. These ratings only suggest the
current year's trend.
The next indicator describes the position of each community with regard to their respective
levies and the levy limits mandated by Proposition 2 112for fiscal years 1991 and 1992.
Levy Limits under Proposition 2 1/2:
Proposition 2 1/2 contains two separate levy limits. The first of these limits, called the overall
limit, restricts a community to levying a maximum property tax equal to 2 1/2 percent of its full
and fair valuation each year. The second limit restricts the amount a community can increase
its levy from year to year. Proposition 2 1/2 limits this increase known as the growth limit, to
2 112percent of the previous year's levy plus a percentage of new growth. Communities may
vote to exclude debt from the overall limit, and may vote to override the growth limit.2
A review of the seven communities' levies and levy limits for fiscal years 1991 and 1992 gives
an indication of how much, if any, excess taxing capacity these communities have. Table 5
illustrates this data.
1 Proposition 2 1/2 passed into law in 1982 thus, communities quickly increased their
assessment levels to 100% full market value in order to capture the required funding for their
increasing costs.
2 For example, the City of Holyoke passed two overrides in the fall of 1992 for police
and fire expenditures.
Center for Economic Development, University of Massachusetts at Amherst
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TABLE 5. EXCESS TAXING CAPACITY UN])ER PROPOSITION 2 1/2
1991
Levy Limit
1991
Levy
%Excess
Capacity
1992
Levy Limit
at 2 112
1992 %Excess
Levy CapacityCommunity
Agawam $18,611,240 $18,577,597 0.0 $19,346,018 $19,171,864 0.1
Chicopee $28,330,668 $28,174,628 0.5 $29,635,454 $29,617, 164 0.0
Holyoke $16,277,953 $16,277,934 0.0 $21,985,399 $21,977,828 0.0
Ludlow $11,045,327 $10,897,189 1.3 $11,615,236 $11,536,734 0.3
S. Hadley $8,899,077 $8,863,970 0.4 $9,324,467 $9,291,423 0.3
Springfield $81,608,864 $81,583,555 0.0 $84,390,529 $84,380,559 0.0
W. Springfield $21,898,361 $21,897,390 10.0 $23,050,182 $23,047,142 0.0
...-----\
Source: Massachusetts Department of Revenue, 1992.
Clearly, all of the communities have virtually no excess revenue available in their taxing capacity
without resorting to debt exclusion or overrides.
Three other indicators are helpful in assessing a community's financial condition. These are
particularly helpful in evaluating the impact of a combined sewer overflow modification project,
when high capital costs may need to be bonded over long periods of time. The three indicators are
a community's long-term debt as a percentage of its assessed valuation, its annual debt service as
a percentage of its operating expenditures and its bond rating.
Long-Term Debt as a Percentage of Assessed Valuation:
This indicator compares a community's debt to the overall value of its property. According to state
guidelines, a community is considered to be in a financially weak position if its long-term debt
exceeds ten percent (l0 %) of its assessed valuatio .
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Table 6 presents the long-term debt of each community as a percent of its assessed valuation for
fiscal years 1991 and 1992. As can be seen by the table, each of the communities is in fairly strong
financial condition with regards to this indicator.
TABLE 6. LONG TERM DEBT AS A PERCENT OF ASSESSED VALUATION
.,
COMMUNITY 1991 1992 RATING
AGAWAM 0.6 0.5 STRONG
CmCOPEE 0.4 0.4 STRONG
HOLYOKE 3.0 2.7 STRONG
LUDLOW 0.2 0.4 STRONG
S. HADLEY 0.2 0.2 STRONG
SPRINGFIELD 1.5 1.5 STRONG
~
W. SPRINGFIELD 0.2 0.1 STRONG
Source: Massachusetts Department of Revenue, 1992.
In addition to being far below the state's benchmark of ten percent, the long-term debt of each
community as compared to its assessed valuation as remained fairly stable. In Agawam, Holyoke
and West Springfield, it has actually declined.
Annual Debt Service as a Percentage of Operating Expenditure:
Another important indicator is the percent that annual debt service represents of each community's
annual operating expenditures. Communities try to maintain a stable ratio of debt to total
expenditures.
According to the state Department of Revenue, total debt service should not exceed ten percent of
a community's operating expenditures. Debt service of 20 percent from operating expenditures is
a warning that the community is borrowing beyond its capabilities to repay. Table 7 presents the
Center for Economic Development, University of Massachusetts at Amherst
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~..........,percent that debt service represented of each community's operating expenditures for fiscal years
1990 and 1991. As can be seen from Table 7 each of the seven communities appears to be in good
financial condition with regard to this indicator. The City of Holyoke, up to 9.1 % in 1991 from
3.4% in 1984, appears to be showing strong signs of financial trouble."
TABLE 7. YEARLY DEBT SERVICE AS A PERCENTAGE OF OPERATING EXPENDITURES
CO:MM1JNITY 1990 1991 RATING
AGAWAM 7.4 7.0 AVERAGE
CHICOPEE 3.5 3.0 GOOD
HOLYOKE 9.0 9.1 AVERAGE
LUDLOW 3.3 4.7 GOOD
S. HADLEY 2.0 2.0 GOOD
SPRINGFIELD 6.6 5.4 GOOD
W. SPRINGFIELD 3.4 2.4 GOOD
Source: Massachusetts Department of Revenue, 1992
Bond Ratings:
One other indicator which is helpful in assessing a community's financial ability to fund new
projects is its bond rating. The ratings are given t the communities by independent advisory series
such a Moody's Investors Service, Inc., or Standard & Poor's Corporation. The purpose of the
ratings is to give an investment banker or underwriter of bonds some idea as to the quality of a
particular bond issue. Generally, the higher the rating a community receives, the lower interest rate
of the bond. Higher ratings reflect sounder credit on the part of the community. A slightly lower
interest rate can represent a significant savings in annual debt service.
3All references to data not listed in this report refer to the original Metcalf & Eddy
study, Lower Connecticut River Phase II Combined Sewer Overflow Study.
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~ Table 8 presented the bond ratings given to each of the seven communities by the Moody's Investors
Service, Inc. A rating of AAA is the highest and indicates the smallest degree of investment risk
(Moody's Bond Record, 1993). Holyoke, Springfield and South Hadley all dropped to low-medium
grade obligations lacking outstanding investment characteristics (Moody's Investor Service, 1993).4
These ratings do not necessarily mean that these communities will have more difficulty in borrowing
funds for the proposed CSO project, but it does mean that they might face higher annual debt
service payments because of higher interest rates on their respective bond issues. For example, the
communities of Holyoke, Springfield and South Hadley would hold slightly higher interest rates
(approximately 6.19 %) for a twenty year bond while the:other communities would hold interest rate
around 5.40%. The Towns of South Hadley and West Springfield carry the subscript (1) which
Moody's Investor Service deems as areas possessing strong investment attributes.
TABLE 8. MOODY'S INVESTOR SERVICE BOND RlATINGS
COMMUNITY 1991 1992 CHANGE
AGAWAM A A NONE
CmCOPEE A A NONE
HOLYOKE BAA Baa DOWN
LUDLOW A A NONE
S. HADLEY BAA Baal DOWN
SPRINGFIELD BAA Baa DOWN
W. SPRINGFIELD AI AI NONE
4 According to an investment Banker with the Bank of Boston, the City of Holyoke and
Springfield will experience significant difficulty issuing municipal bonds with a Baa rating.
With this rating the investment risk is significantly higher, thus, making the prospect of
locating buyers more difficult.
Center for Economic Development, University of Massachusetts at Amherst
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-- IV. Alternative Means of Funding:
Several public and private means of funding the recommended CSO projects have been evaluated.
The availability of federal and state grant and lor loan money has been investigated and a region-
wide revenue stream was examined, as was a regional operation through establishing a regional
authority or district. Finally, traditional municipal funding mechanisms, including user fees, have
been reviewed as a means of recovering the local share of the proposed projects. These different
methods of funding and their suitability and applicability to the Connecticut River CSO projects are
presented below.
Federal Fundingl State Revolving Loan Funds:
Since the initial study of Metcalf and Eddy was completed in 1988 the national and regional
economy has experienced a rapid decline. A byproduct of this decline is a reduction in the amount
of grant funds on loans. In 1991 the Construction Grants Program of the Clean Water Act was
replaced by State Revolving Loan Funding (SRF). By 1995, the state will be solely responsible for
funding wastewater treatment systems while the Environmental Protection Agency (EPA) has issued
guidelines on setting up a revolving loan fund program. Like all state programs, communities must
monitor the changes in regulations and funding levels in order to secure the funding needed for
projects such as the CSO.
Currently, one of the only federally funded programs with adequate funds for the CSO projects is
~ the Economic Development Administration. The Public Works and Development Facilities Program
provides grants to help distressed communities attract new industry, encourage business expansion,
diversify their economies and generate long-term, private sector jobs. New commercial and
recreational developments along the riverfront in the seven communities represents possible projects
that could secure EDA funding. In 1992, EDA funds totalled more than $150 million for projects
across the nation.
Federal Community Development Block Grants are another source of funding, when CSO projects
are combined with other housing or business development projects. While this program has suffered
inadequate funding in the past, current revision of the Federal Clean Water Act could see the new
Clinton Administration take an active role in the area of wastewater treatment.
State Grant Funding:
In 1985, the state of Massachusetts implemented a non-federal state grant program providing 70%
of eligible construction costs and 90% of design costs for large construction projects. The
legislation, known as Chapter 786 of the Act of 1985, is geared to projects which are not high
enough on the federal priority list or are not eligible for federal funds, such as combined sewer
overflow projects. Communities are required to pay a local share of 10% of design, and 30% of
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total construction costs. In 1989, the state amended the Construction Grants Program changing the
grants to loans and restricting the aid to projects initiated between Fiscal Years 1986-89.
More recently, the Department of Environmental Protection provided some promising grant and loan
programs which could be utilized for CSO projects. First, the Wastewater Treatment Construction
Grants/Loans Program provides fmancial assistance to municipalities and sewage districts for water
pollution abatement projects. The enactment of Chapter 275 of the 1989 Act (State Revolving Loan
Fund), provides comprehensive legislation underscoring the state's commitment to cleaning up the
rivers, streams and costal waters through this program. In 1990, over $1 billion was available in
construction grants! loans for municipal water pollution abatement.
The U.S. Environmental Protection Agency's Construction Grants Program has been replaced by
a State Revolving Loan Program, which is to fun ed solely by the state by 1995. With the revision
of the Federal Clean Water Act in 1993, the State Revolving Fund (SRF) could see increased federal
support for CSO correction. The SRF subsidizesprojects through loans offered at discounted
interest rates, and in some cases, through payment of principal. At this point, the EPA construction
grants program appears to remain a vital cornerstone of the water pollution control effort.
The Department of Environmental Protection also provides other funding programs under the SRF
for which smaller CSO projects are eligible. The Sewer Collection System Grants!Loan Program
provides funds to construct collector sewer systems. This Program targets projects that create long
/" term employment opportunities and economic benefit. While legislation enacted in 1989 (Hayes
Bill, Chapter 275 of the Acts of 1989) will provide low interest loans to communities rather than
the previous grants, the Program still offers the potential to fund the CSO projects if municipal
bonding or other methods prove inadequate.
While state grant and loan monies are uncertain until the 1994 Budget is ratified, we can be certain
that there will be considerable competition for these dollars. At this point it is uncertain whether
additional dollars will be appropriated for future fiscal years. Thus, there is extensive lobbying at
the local and state levels to extend the appropriation of funds. It is to a community's advantage to
apply at the earliest possible date to be considered for any of these state funds.
Regional Authority! District:
Creating a regional authority or district was evaluated as a means to reduce the overall cost of the
proposed CSO projects. This alternative is attractive in projects where significant capital or
operation and maintenance costs can be achieved through reduction in the overall number of
projects, or in cost efficiencies. In the proposed CSO project, it is not expected that any savings
in total capital costs would be achieved through creation of the regional district. Indeed, it is
possible that capital costs would increase.
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The creation of the regional district or authority was not considered to be politically advantageous
in this particular project due to the large disparities between communities in estimated costs for
reduction of the CSO problem. For example, the City of Chicopee must spend around $181 million
compared to Ludlow's $1.66 million. Allocation of total costs based on a regional system would
likely result in inequitable burden of fmancial responsibility and would certainly result in political
opposition by the communities contributing smaller amounts to the CSO problem.
User Charge System:
User charge systems have become an increasingly important method of collecting revenue to support
wastewater treatment systems in light of the budget limitations imposed by Proposition 2 1/2. The
charges are generally calculated to reflect distribution costs according to use of the wastewater
system. All of the communities in this study currently impose a sewer use charge to recoup most,
if not all, of the annual debt service and operations and maintenance costs. Because of the
restrictions these communities face in raising reve ues through property taxes, the costs associated
with the proposed CSO projects will also have to be allocated, in part or in total, to the sewer user
charges. Combined with municipal bonding the user fee increases could service the debt incurred
from the twenty year bonds for CSO correction.
Since the communities involved in this-study have elatively high percentages of sewered property,
~ we chose to allocate CSO costs to the users of this system for equity reasons. Some of the benefits
of the CSO project will accrue to all property owners, not just those who are tied into the sewer
system. It should be noted, however, that sewer use charges based on the volume of individual
water consumption cause high water consumers to pay a higher proportion of the combined sewer
overflow project costs.
V. Estimated Costs of' the Recommended
Plan:
The estimated capital, operation and
maintenance costs for the recommended plan of
action in each community are detailed in the
1988 Metcalf and Eddy Report. Figure 1
illustrates the breakdown of over $373 million
in capital costs to the seven communities with
the cities of Springfield and Chicopee holding
nearly 74 % of total costs. Similarly, figure 2
show the distribution of operation &
maintenance costs, again with Springfield and
CAPITAL COSTS: 100% LOCAL SHARE
TOTAL COSTS: $373,035,000
Springfi.ld (31.3%)
Chicopee (48.4'Y.)
S. Hadley (1.0%)
LUdlow (Q.4%)
Figure 1
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2hicopee carrying the heaviest burden. An
updated summary of the estimated costs is
presented in the Table 9. Two totals for the
capital costs are presented. The higher of the
two represents the 100% local share if no state
money is available. This represents the worst-
case scenario. It is, however, recommended
that each community pursue the 70% state
grant/loan funding. Therefore, capital costs
representing a 30% local share are also
presented. The annual operation and
maintenance costs for each community are the
same regardless of whether any grant/loan
money is obtained.
TABLE 9.
ANNUAL OPERATION & MAINTENANCE COSTS
TOTAL COST: $3,338,000
ludlow (1.2""1
S. Hadley (0.311.1
Figure 2
RECOMMENDEDPLAN-COSTS~Y 1990($)
100 % weal Share Annual 30% Local Share
Capital O&M Capital
Cost Cost Cost
COM11UNITY ($) ($) ($)
AGAWAM 2,668,000 18,000 806,000
cmCOPEE 180,462,000 481,000 54,237,000
HOLYOKE 60,319,000 317,000 18,145,000
LUDLOW 1,650,000 39,000 495,000
S. HADLEY 3,888,000 11,000 1,166,000
SPRINGFIELD 116,649,000 2,463,000 34,995,000 ..
W. SPRINGFIELD 7,399,000 9,000 2,222,000
Source: Metcalf and Eddy Report, 1988 (updated using the ENR: capital costs of construction
multiplier of .997).
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~ Financial Impact of the Recommended Plan:
The estimated impact of the recommended plan upon each of the communities is summarized in this
section. The primary reasons for allocating the cost to the user fee instead of the general tax base
are the limitations imposed by Proposition 2 112, local sentiment against Proposition 2 112overrides,
and current community fiscal policy in allocating current wastewater system costs.
Several assumptions were made in order to complete the analysis. The impact of the proposed CSO
projects was analyzed against base year (1992) costs and the corresponding user fees in current
dollars. It is understood that the communities will probably incur additional capital expenditures
in the future to address the needs of their wastewater systems and that operation and maintenance
cost will increase over time. Therefore, the analysis compares the impact of the proposed action
upon the known base. The analysis is calculated in current dollars. Although the wastewater
systems costs will increase over time at some inflation factor, it is generally assumed that wages and
other earnings will increase proportionately, thus maintaining a relatively constant ratio. In contrast
to the 1988 Metcalf & Eddy study, municipal bon s were amortized over twenty years at an interest
rate reflecting the community's ability to pay it back. Twenty years was utilized as current interest
rates are considerably low. Amortizing the capital costs over the twenty years represents the best
solution as it reduces the impact of the proposed CSO projects on local residents.
The analysis used by Metcalf and Eddy in 1988, attempts to quantify the impact of the increased
user fee upon typical residential
and non-residential property
owners. For their analysis, a
typical residential user is based
upon an assumption of 3.5
persons per household using a
total of 245 gallons of water per
day. Any special surcharges
for industrial treatment levied
by communities were not
considered in this analysis. It
was assumed these charges
would continue to be added to
the base charge levied to non-
residential users. Figure 3
illustrates the current and future
increases to annual household
fee rates for both 30 and 100%
funding sources.
ANNUAL HOUSEHOLD BILL
W.Springfield l···i·······i·······i······i·······i·······~·····~:---:----T---l
Springfield
S. Hadley 1m Current mm 30'1.
$800
.100'!.
Ludlow
Holyoke
Chicopee
Agawam
$400 $600$0 $200
Figure 3
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TABLE 10. Th1PACT OF PROPOSED CSO PROJECTS:
PERCENTAGE INCREASE OVER BASE COSTS-IOO% LOCAL SHARE
Current Annual Wastewater Average Average New Annual
User Household Base Costs Payment Percentage Household
Rate Bill 1992/3 Over 20 yrs. Rate Increase Bill
COMMUNITY ($/hcf) ($) ($) (per annum)* (%) ($)
~
AGAWAM 1.67 200 2,015,586 239,411 12 224
CmCOPEE 1.20 143 3,800,000 15,457,100 407 725
HOLYOKE 1.45 174 4,750,000 5,654,965 119 381
LUDLOW 1.15 137 932,738 175,930 19 163
S. HADLEY 1.12 112 880,424 355,070 40 157
SPRINGFIELD 1.15 137 6,400,000 12,785,920 200 410
W. SPRINGFIELD 1.15 137 1,750,000 623,025 36 186
..
* See Community profiles starting on page 22 for interest rates and payment summary.
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~ABLE 11. IMP ACT OF PROPOSED CSO PROJECTS: I
PERCENTAGE INCREASE OVER B~SE COSTS-30% LOCAL SHAREl
I
: ASSUMED 70% STATE WAN INTEREST LOAN
I
Current Total "Wastewater Average Average New Annual
User Annual Base Costs Payment Percentage Household
Rate Bill 1992/3 Over 20 yrs .. Rate Increase Bill
COMMUNITY ($/hcf) ($) ($) (per annum) (%) ($)
AGAWAM 1..67 200 2,015,586 84,888 4 208
cmCOPEE 1.20 143 3,800,000 4,981,996 131 330
HOLYOKE 1.45 174 4,750,000 1,922,752 40 244
LUDLOW 1..15 137 932,738 80,080 9 149
S..HADLEY 1..12 112 880,424 114,186 13 127
SPRINGFIELD 1..15 137 6,400,000 5,559,903 87 256
~N .. SPRINGFIELD 1.15 137 1,750,000 193,398 11 152
1 Assuming the State provides a 70% low interest loan with variable rates based on project size & quality ..
Community Profiles
Agawam: Since the 1988 Metcalf & Eddy study, the City of Agawam has experienced a declining
tax base coupled with a high percentage of residential development compared to all new development..
Proposition 2 112 has left them with little excess taxing capacity for the fiscal year 1994. Given this
predicament and public sentiment against overriding Proposition 2 112, the proposed CSO projects
were allocated to the sewer user fee already in place. For the fiscal year 1992, Agawam wastewater
base costs were $2,015,586 according to local officials.' If state funding is available to the town for
the proposed CSO project, the local share ar30% would be $806,000. If bonded over a twenty-year
period at 5.40%, the annual debt service payment would be $66,888. Total debt service and O&M
costs for each year would be $84,888, representing a 4 % increase over base costs.
5 The wastewater base costs consist of debt service payments, operation and maintenance
costs.
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~The 4% increase in annual costs would translate to a comparable increase in the user fee charge,
increasing the base charge of $1.67/hundred cubic feet (hcf) of water to $1. 74/hcf. A typical
household having a current bill of approximately $200 would see an increase to $208 per year. If
Agawam does not receive the 70 % state funding, the annual debt service payment and O&M costs
would represent a 12% increase over base costs, and would raise sewer fees to $1. 87/hcf. Annual
household bills would increase from $200 to $224 per year. "
Chicopee: Largely due to the constraints of Proposition 2 112, the City of Chicopee recently moved
to a user fee system for its wastewater system costs. According to local officials, base costs for the
fiscal year 1992 were $3,800,000. The costs associated with tlae proposed CSO projects in Chicopee
are higher than for any other community in the study, by a large margin. It is expected that the city
can realistically implement the proposed measures only if the state 70 % grant funding is available.
If the city does receive state grant money, the local share at 30 % of the total capital costs would be
$54,237,000. Bonded over twenty years at 5.40% would translate to an annual debt service payment
of $4,509,996. Total annual debt service plus annual O&M costs would be approximately
$4,981,996, and would represent a 131% increase to the current base costs in 1992. The 131%
increase would raise the user fee rate from $1.20/hcfto $2.77/hcf, and would annual household bills
from $143 to $334. If the city does not receive state funding for the CSO projects the annual debt
service payment and O&M costs would be $15,457,100, representing an increase of 407% over base
costs. This would translate to an increase of user fees to $6.47/hcf and annual household bills to
$725.
Holyoke: Since the 1988 study, the City of Holyoke has continued to suffer a declining tax base,
increased residential development coupled with a declining industrial and overall population base.
With Proposition 2 1/2 constraining future revenues the city should allocate the costs of the proposed
CSO projects to its sewer user fee charge. According to local officials, base costs for the wastewater
system for the fiscal year 1993 were $4,750,000. Capital costs for the CSO projects were the third
highest among the communities in the study at $60,319,000.
If state funds can provide 70% of the financing t e Holyoke's 30% share would be $18,145,000.
Bonded over twenty years at 6.19%, as Holyoke as a slightly lower bond rating than most of the
other communities in this study, would yield an annual debt service payment of $1,605,752. Added
to the annual O&M costs and the city will have annual payments of $1,922,752, representing an
increase of 40% over base costs. The 40 %increase in annual costs would translate to a comparable
increase in the user fee charge, increasing the base charge of $1.451hcf to $2.03/hcf. A typical
household would see an increase on its annual bill from $174 to $244. If the city does not receive
state funding for the CSO projects, the annual debt service payment and O&M costs will be
$5,654,965 representing an increase of 119%. Similarly, user fees would increase to $3. 18/hcf and
annual household bills to $381.
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~/udlow: In the 1988 study, the Town of Ludlow allocated the annual debt service associated with
its wastewater system to its general tax base. Operation and maintenance costs were allocated to a
sewer user fee. Since then, Proposition 2 112and a struggling economy has forced to the town to
shift the debt service to the user fee. Limitations such as these, make the user fees the most practical
area to fund the CSO projects. According to local officials, the base costs for the wastewater system
in the fiscal year 1993 were $932,738. ~
The total estimated capital costs of the proposed CSO project in Ludlow is $1,650,000, the lowest of
any of the seven communities being studied. It is recommended however, that the town pursue the
state 70% grant money, which would result in a local share of the capital cost of $494,000. Bonded
at 5.40% over twenty years, the annual debt service payment would be $40,996 and $79,996 when
including O&M costs. This would translate to a 9% increase Olverbase costs and move the user fee
up from $1.15/hcf to $1.25/hcf. A typical household would s~e their annual bill increase from $137
to $149. If the town does not receive state funding for the CSO projects, the annual debt service
payment and O&M costs would be $175,930 representing an ~ncrease of 19%. Annual household
user fee payments would increase to $163.
South Hadley: Since the 1988 study, the Town of South Hadley has faced similar problems
experienced by the other communities in the study. Proposition 2 112and a declining bond rating
make allocating the cost of the CSO projects to the user fee the most practical. According to local
officials, the base costs for the wastewater system for the fiscal year 1993 were $880,424. The costs
.---associatedwith the proposed CSO project in South Hadley are relatively high, $3,888,000, and it is
ecommended that the town pursue the state 70%grant funding in order to reduce the fmancial impact
on the users of the system.
If the town receives state grant money, the local share at 30% of the total capital cost would be
$1,166,000. If bonded over a twenty year period at 6.19% (S. Hadley has a slightly lower bond
rating than most of the other communities in the study), the annual debt service payment would be
$103,186. Adding the O&M costs would see annual costs of $114,186 representing an increase of
13% over 1993 base costs. The 13% increase in annual costs would translate to a comparable
increase in the user fee charge, increasing the base charge of $1. 12/hcf to $1.27/hcf.6 A typical
annual household bill will increase from $112 to $127. If the town does not receive state funding for
the CSO projects then the annual debt service payment will be $344,070 and $355,070 with O&M.
A typical annual household bill will increase 40%, from $112 to $157.
Springfield: The City of Springfield has been at the levy limit as established under Proposition 2
1/2 for over ten years. With no additional taxing capacity possible the city's best option is to allocate
6 The Town of South Hadley charges $112/edu which represents 10,000 cubic feet of
water per year/ per family for residential use.
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~the CSO project costs to the sewer user fee. According to local officials, the base costs for the fiscal
year 1993 were $6,400,000. The capital costs associated with the proposed CSO projects is
considerably high at $116,649,000 compared to the other communities in the study. It is
recommended that the city pursue the state 70 % funding in order to reduce the impact on its residents.
If the city receives state grant money, the local share at 30 % of the, total capital cost would be
$34,995,000. Bonded over twenty years at 6.19 % (Springfield's interest rate is slightly higher than
most of the communities in this study as reflected by its lower bond rating), the annual debt service
payment would be $3,096,903. Factoring in the O&M costs of $2,463,000 and the city would have
annual payments of $5,559,903, representing a 87% increase over current base costs. The 87%
increase in annual costs would translate to a comparable increase in the user fee charge, increasing
the base Charge of $1.15/hcfto $2. 15/hcf. A typical annual household bill would increase from $137
to $256. If the city does not receive state funding the annual debt service and O&M costs will be
$12,785,920, representing a 200% increase over current base costs. Annual household bills would
increase to $409.
West Springfield: Since the 1988 study, the Tow of West Springfield has experienced a declining
taxing capacity in terms of their levy limits under Proposition 2 112, a weakening of their tax
collection rate and a rapid increase in residential development compared to all new development. In
light of these conditions the sewer user fee would best finance the proposed CSO projects. According
to local officials, the base costs for the-wastewater system in the fiscal year 1993 was $1,750,000.
The capital costs for the CSO projects is $7,399, 00 thus the town should pursue the state 70%
~funding in order to reduce the impact on its residents.
If the town receives state grant money, the local share at 30 % of the total capital cost would be
$2,222,000. Bonded over twenty years at 5.40%, the annual debt service payment would be
$184,398. Added to the O&M costs of $9,000 annually and the total annual payment will be
$193,398, representing an increase of 11% over current base costs. The current sewer user fee would
see an increase from $1. 15/hcf to $1.28/hcf shifti g a typical annual household bill from $137 to
$152. If the town does not receive state funding the annual debt service and O&M payment would
be $623,025, representing a 36 % increase over current base costs and shifting the annual household
bill to $186.
Summary
Tables 10 & 11 illustrate the impact of the proposed CSO projects upon local sewer user fees
in each of the seven communities in this study. e 100% and 30 % scenarios were examined and
since the 30 % local share represents the best sol tion in terms of impact to the local household,
communities should examine the current state and federal funding sources and act swiftly to acquire
outside funding. In addition, with escalating costs and debts, communities must continue to lobby for
additional assistance under these and other prograi s.
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~\TI. The Regional Economic Impacts of Water Pollution (Abatement
for the Lower Connecticut River
The regional economic impact analysis is based upon the combined economies of Hampden and
Hampshire counties reported in 1992.7 All figures in this section of the report are based on 1992
doll~rs. All conversion mechanisms to 1992 dollars where ~equired, ~are given at the end of the
secuon,
What is Input Output Analysis?
Input-Output analysis identifies the interaction or flow of dollarisbetween various components of the
regional economy. It provides a current view of the interactions between all sectors in the economy
and assumes that these relationships are constant. This constant ~:elationshipbetween input and outputs
(i.e. factors such as labor, capital, etc. are proportional to production), allows a baseline comparison
to be drawn when different scenarios' effects on the economy ~e to be weighed. (CED, YAEC:1991)
What are the economic components of an input output analysis?
I
The Regional Economic Impact table indicates economic activity for Construction and Operations and
Maintenance of new facilities by local governments within these seven economic components, (CED,
YAEC:1991).
I) Final Demand"
~inal demand is an expression of purchasing requests made by all regional economic players. In the
egional economy, each unit of production whether it is $1,000 in construction services or $200 worth
of groceries purchased at the local supermarket requires a series of purchases to be made. These
expenditures include the labor used by the producers of the output and the labor used by all
intermediate suppliers such as tool manufactures, lumber companies, and canneries. Final demand
answers the question, "What is the total dollar value of all the transaction required to produce a given
dollar amount of construction services in the regional economy?".
2) Total Industry Output, (TIO)
To satisfy the demand, industries produce commodities -- goods and services -- for sale and inventory.
TIO in the impact tables is the dollar value of the production for each industry in the economy.
7 Based on data provided by the Minnesota IMPLAN Group, a national agency which
provides data for all counties in the United States, and manipulated through the use of the 1991
U.S. Forestry Services IMPLAN program to show the effects of specific scenarios in terms of
the Hampden and Hampshire counties.
8Excerpt from IMPLAN/Q Features and Functions publication, Quartet Systems, Inc.,
1992.
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-Examples are listed in the Appendices at the end of this report.
3) Employee Compensation/Wages
This reports the dollar amount of wage effects -- either new wages or decrease in wages -- for the
year consequent to the proposed change. That is, this is the column reporting increases or decreases
in salaries for each and all industries following some economic event.
4) Property Income
This includes rental income, corporate profits, interest received, subsidies, business transfers, and
capital consumption allowance amounts. That is, all income associated with the industry's property ,-
is reported in this column.
5) Total Place of Work (poW)
This is the sum of employee compensation and property income: all income generated by the places
of work for each sector.
6) Total Value Added
Indirect business taxes and income of sole proprietorships, partnerships, and tax-exempt cooperatives
are added to Total Place of Work (PoW) to arrive at a Total Value Added figure.
7) Employment
This simply reports job gains and losses resulting from the economic event being proposed .
.?ollution Abatement Projects
The total expenditure for meeting the Metcalf & Eddy suggested pollution abatement strategy is $373
million in capital outlays and $9.7 million dollars in Maintenance and Operations costs. These
expenditures will result in $580 million in final demand from all economic sectors of both counties,
$722 million in required Total Industrial Output, $119 million in additional Property Income, and
$239 million in additional employee compensation in the form of wages. Table R-I summarizes the
undiscounted, unadjusted, aggregated effects which the two county region will experience over the
next 20 years under the proposed plan.
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TABLE R-l
TOTAL ECONOMIC IMPACTS UNADJUSTED OVER 20 YEARS
RESULTING FROM METCALF & EDDY'S ]~ROPOSED BEST SOLUTION
Final Demand $580 million
Property Income $119 million
Total Industrial Output $722 million
Total Place of Work $359 million
Employee Compensation $239 million
Total Value Added $371 million
Total Employment 10,794 new jobs
~he overall effect of the pollution abatement project is very positive. The regional economy will
.xperience a growth of nearly 11,000 jobs and the wage base for the region, those dollars which
households may use for consumption or savings, will be expanded by almost $240 million. Overall,
pursuing the Metcalf & Eddy proposed solution for pollution abatement would be beneficial to the
communities making the expenditures and the regional economy. Specific effects which the decision
makers should take into account is the method by which the project will be completed. Since this
project is essentially a construction expenditure with some maintenance and operations, the jobs
created will more than likely be filled by local labor. This is the nature of the construction industry.
Additionally, since the projects are all long term, there is the added incentive for labor to either
relocate into the region or remain in the region. Thus, this project may be viewed as a stimulus
nackase for Hamoden and Hamoshire Counties for the next IOta 20 years.
Conversion Factor
The original Metcalf & Eddy study was reported in 1988 dollars. In order to update these figures to
reflect 1992 dollars, the Engineering News Report (ENR) Index reflecting the capital cost of
construction in New England was used. This ENR index was 5050 in January of 1988 and 5035 in
June of 1993. Thus, the resulting conversion factor from 1988 dollars to 1992 dollars is .997.
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~VI. Spin-Off Economic Development
Another imminent impact of improving the water quality of the Connecticut River is economic
stimulus in the form of economic development and land speculation. Ten projects, both new
development and reuse of existing structures, have been identified whose launch is contingent upon
the improvement of the Connecticut River's water quality with full information about the project was
available for analysis. The identified projects are from a pool of 50 projects in the region which have
been identified as probable and contingent upon improved water quality. The remaining projects were
not used in this section due to either missing information or refusal to release information due to
proprietary concerns. The ten projects listed may be viewed as a representative group reflecting the
impact of the entire 50 project group.
The impact of the ten projects on the regional economy is significant, The impact of these projects
on the combined economies of Hampshire and Hampden Counties are as follows:
TABLE R-2
UNADJUSTED TOTAL ECONOMIC Il\1PACT OF SEVEN
SELECTED DEVELOPMENT F'ROJECTS ON
HAMDEN AND HAMPSHIRE COUNTIES
Final Demand $36.50 million
Property Income $7 million
Total Industrial Output $45 million
Total Place of Work $22.6 million
Employee Compensation $15 million
Total Value Added $23 million
Total Employment 679 new jobs
The effect is extensive as only seven projects which are contingent upon improved water quality will
create 679 new jobs in the regional economy and $15 million growth in the wage base for the region.
These projects are significant for a number of other reasons beyond their economic impacts mentioned
here. First, they represent a stimulus to the economy in a potential rapid growth sector, construction.
Second, all the projects listed are related to improving the visibility of the region in the form of
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nuseums specific to this region and shopping opportunities not available within 50 miles. These
projects combined have the potential to significantly raise the tpurism rate of the region from 5.3 %
of the state's regional tourist volume representing $225,000 in tourist spending. The compounded
effects of a desirable river location with adequate retail. leisure, and recreational opportunities can
only enhance the region's positioning regards to domestic and foreign tourism.
VIT. Recreational Benefit and Economic Impacts
Improvement of the water quality found in the Lower Connecticut River to full Class B status will
undoubtedly result in the growth of recreational use of the river and its surrounding areas. The 1988-
1992 Massachusetts State Comprehensive Outdoor Recreational Plan suggests that this growth is quite
likely. In a random survey of residents of the Connecticut River Valley9 the following use pattern
was reported:
TABLE R-3
Participation Rates in Outdoor Recreation Activities (N=501)
Activity Percentage Who
Participate
Percentage Desiring
More Participation
~oating
.c'ishing
Swimming
WalklRun/Jog
Picnicking
10
9
47
27
6
2
1
5
1
o
Source: MA SCORP, 1988-92
9The Connecticut River Valley includes Franklin, Hamden, and Hampshire Counties 10
Massachusetts.
Center for Economic Development, University of Massachusetts at Amherst
Connecticut River 2020 25 August 1, 1993
\
~,
J the participation rates reported in table R-3 were applicable to the entire population of both
Hampden and Hampshire Counties, then the following demand for recreation would be observed:
TABLE R-4
Participation Rates Based on "Population (Population approximately 603,000 in 1990)11
Activity Projected Number
of Participants"
Boating
Fishing
Swimming
Walk/Run/Jog
Picnicking
60,000
54,000
283,000
163,000
36,000
Total 596,000 recreators
~ The MA SCORP also estimates the total activity days for a participation type given the
respondents' frequency of use.
iOSource:MA SCORP, 1988-92
"Source: 1990 Census of Population and Housing, Summary Population and Housing
Characteristics, Massachusetts.
12Assumed that MA SCORP sample reflects rate for entire Harnden and Hampshire
County population regardless of age or geographic location.
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TABLE R-5
Annual Activity Days of Participation'Pin Outdoor R1creation Activities by Region
Activity Number of Use Days"
(in thousands)
Boating
Fishing
Swimming
Walk/Run/Jog
Picnicking
105
887
8,387
18,218
401
Total 27,997
Applying the Army Corp of Engineers total trip and use day estimates for the New England
~egion, this number of use days suggests a strong impact on the local economy. The direct
.xpenditures alone for the activity use levels listed in table R_515are $164 million (+/- 52
million) for the Connecticut River Valley. These expenditures include fuel, food, some lodging,
and other miscellaneous expenditures. Using the most conservative estimates, the recreational
expenditures associates with meeting the total demand for recreation in the Connecticut River
13Source: MA SCORP 1988-92
"Number of use days suggests to the analyst the total pool of demand that actually exists.
Since recreators all participate at different level, times, and frequency, their total use days is the
only measure of real total demand. Additional methods exist which measure the carrying
capacity of each resource to hold a certain number of recreators at one time. Thus, the carrying
capacity time the number of days in the season equals the total possible use days available given
current resource. If the use days demanded approach or outweigh the carrying capacity of
available resources then, additional resources must be made available to prevent overcrowding.
No estimates have been made regarding the carrying capacity of the Lower Connecticut River
as of this writing.
..
15Thisestimate excludes expenditures made by walkers, runners, and joggers which are
not accounted for in the Army Corp of Engineers' estimate.
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Valley is $112 million. There is sufficient evidence to suggest that this spending will be much
higher as additional amenities such as adequate facilities, transportation, and access to the
resources proposed for development. are in place.
TABLE R-6
Estimated Annual Expenditure by Activity in Connecticut River Valley
Activity Estimated Annual Expenditure
($,000.00)
56,00016
15 99617,
67,09618
undetermined
25,26319
Boating
Fishing
Swimming
Walk/Run/Jog
Picnicking
Total $164,3.55
It is clear from this sample that a great 'deal of recreational demand exists. What is apparent from
these finding is that beyond the stated demand for recreation, the participation rate, there is a
latent demand for these opportunities. Those respondents desiring more recreational participation
have a variety of reasons behind their response. However, it is clear that the creation of
additional opportunities such as swimming will bring swimmers to that opportunity. Non-water
based recreational demand in the form of biking, walking, running, fishing, and swimming are
all on the rise in Massachusetts". The greatest hinderance to potential recreators in the state are
l~otal impact of boater expenditures estimated using total impact of boaters on marinas
for the Upper Connecticut River extrapolated to projected use on the Lower Connecticut
River.
"Bstimated using $18.00 per trip given an average trip size of 3 persons.
18Estimated using $8.00 per trip given 2.5 persons per trip.
"Bstimated using New England Total Trip Spending estimates made by the Army Corps
of Engineers in their report, "Development of Spending Profiles for Recreation Visitors to
Corps of Engineers Projects", 1992.
2~assachusetts Department of Tourism and Recreation.
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.avel barriers to the location and overcrowding of existing locations. It follows that expansion of
recreational opportunity will lead to expanded use.
The addition of a river based recreation market to the Lower Connecticut River has far reaching
effects beyond the initial annual expenditures made by recreators these effects are not summarized
. in this report.
Marinas
In order to assess the most likely recreation based economic activity expected to move to the
Lower Connecticut River, a survey of the four existing Marinas on the Upper Connecticut River
was conducted. The survey was intended to assess the level of economic activity associated with
marinas on the river. The aggregate 1992 profile of these marinas is as follows:
Total Canoeists 1062 Total Power Boaters 4475
Total Jet Skiers: 260 Total Customers 5797
Total Revenues: $3,100,000 Number of Employees: 96
Average Slip Rates: $730.00 Number of Slips: 436
~
.)lans to Expand: I of 4 Plans to Hire: 2 of 4
Notes: 1) All figures represent either total trips of total counts for all marinas surveyed.
2) Top reason for not expanding or hiring was due to the environmental regulatory
process followed by the state of the general economy.
Sununary
Water based recreation opportunities for the Lower Connecticut River will undoubtedly result in
significant economic impacts for the region. The demand for recreation is high, and the
opportunities to participate are very scarce. Development of this resource to its full potential to
support water based and accompanying activities represents a new market for this region to attract
and develop. In light of the cost, it is clear that the economic impacts and benefits derived from
recreational opportunity will outweigh the cost. For these reasons, it is clear that pollution
abatement and resource improvement to full class B status for the Lower Connecticut River will
have a positive impact on the Hampden and Hampshire County economies.
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Conclusion
The value of a natural resource, how to measure it, compare it quantitatively, or derive it
implicitly has been a question plaguing analysts for years. This study can not give the Connecticut
River or any other river a distinct cash value. What we have attempted to describe to the reader
of this report is the value derived from activities that are either dependent upon or directly related
to the quality of this river resource. By comparing the current status of the Lower Connecticut
River to a scenario of full class B water quality and accounting for the ramification of this change,
we have produced a comparative value for this res urce. The reader should note that the value of
the Lower Connecticut river extends beyond the monetary activity associated with it, and on to the
overall social values that a cleaner river brings. These are the immeasurable aspects which we
would spend more money exploring than we ever would cleaning the Connecticut.
Examples of immeasurable or unmeasured economic impacts associated with the cleanup of the
Lower Connecticut River include: 1) The removal of Ecoli Bacterium which would reduce the
health risk associated with contact with the river. Decreased health risk translates into real cost
savings in terms of a reduced burden on the medical care system. 2) The removal of sewage floc
which clogs the gills of fish thus killing them, which would eliminate the foul odor resulting from
"floatables" washed onto the river banks. 3) Added recreational opportunities, both passive and
active, resulting in enhanced quality of life, a more productive labor force, increased land value,
regional attractiveness for business, and increased value as a destination for tourists beyond the
~ current tourist pool available in Massachusetts. These are just a few of the benefits a cleaner
river will bring to the region. Through the removal of externalities associated with the Lower
Connecticut River it is important to stress that land values near the river as well as those parcels
associated with the river region will increase. Combine these aspects with the opportunities the
suggested cleanup projects have to offer, the value of a cleaner Connecticut River is almost
infinite. In the short run, the suggested course of action may not be desirable due to the added
burden of paying for the projects required to abate pollution. However, the investment these
communities make in the river today promises to payoff many times over, benefitting residents
and visitors alike.
Thus, it is clear that the impacts of abating Combined Sewer Overflow pollution from the
Connecticut River are much greater than the estimated 18,000+ jobs created, $850+ million
dollars in Final Demand from the regional economy, and $247 million dollars in added wages.
The improvement of this resource will result in an expanding economy and added value to the
region. Therefore, it is our opinion that the project justifies its cost.
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(:ontacts:
Community Name Telephone
Agawam: Mr. Nicora 786-040
Chicopee Bruce Bennett 594-4711
Holyoke Assesors Office 534-2153
Ludlow Jean Beauregard 583-5610
South Hadley Judith Barthelette 538-5023
Springfield Kathy Kelly 787-6157
West Springfield Tom Cummings 781-7550
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Marina Survey Sample: Connecticut River 2020
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) MITCH'S HOCKANUM MARINA:
HOCKANUM ROAD, HADLEY TEL: 584-9732
Date: -----
Time:-----
Dear Sir,
Hello my name is Nicholas Cracknell. I am working Iona project for the Pioneer Valley
Planning Commission based in West Springfield. We are conducting a study of all marinas along the
upper CT river in Massachusetts. The purpose of this call is td gain some understanding of marine
activity and recreational demand on the upper CT. The !PVPC is undertaking a Economic
Development study called the CT river 2020 Strategy. This project seeks to examine the cost and
economic benefits to a cleaner CT river below the Holyoke dam, In order to estimate the future
development for water recreational activities we would like to aslkyou some questions regarding your
facility in Hadley. Your responses are completely voluntary and remain proprietary information for
our analysis only. In interview will only be 10 questions and take a few minutes of your time. OK?
QUESTIONS:
Canoeists
Power Boaters-----
Jet Skiers
I) How many customers did you have last year?
2) What were your total expenditures 'last year?
~
) What were your total revenues last year?
4) What was the amount of dollars spend on: Tackle-
Fuel-
Bait-
Alcohol-
Ice-
5) What were your rental rates in 1992?
6) How many slips do you have?
7) How many are vacant?
8) Do you have any future plans for expansion?
9) Do you plan to hire/layoff any employees in the coming year?
10) How many employees do you have?
Thank you. If you have any questions or comments you can contact me at 545-0408.
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2) OXBOW MARINA
1-91, NORTHAMPTON TEL: 584-2775
Dear Sir,
Hello my name is Nicholas Cracknell. I am working on a project for the Pioneer Valley
Planning Commission based in West Springfield. We are conducting a study of all marinas along the
upper CT river in Massachusetts. The purpose of this call is to gain some understanding of marine
activity and recreational demand on the upper CT. The PVPC is undertaking a Economic
Development study called the CT river 2020 Strategy. This project seeks to examine the cost and
economic benefits to a cleaner CT river below the Holyoke dam. In order to estimate the future
development for water recreational activities we would like to ask you some questions regarding your
facility in Northampton. Your responses are completely voluntary and remain proprietary information
for our analysis only. In interview will only be I questions and take a few minutes of your time.
OK? -
Date: -----
Time:-----
QUESTIONS:
1) How many customers did you have last year? Canoeists
Power Boaters-----
Jet Skiers
2) What were your total expenditures last year?
3) What were your total revenues last year?
4) What was the amount of dollars spend on: Tackle-
Fuel-
Bait-
Alcohol- ..
Ice-
5) What were your rental rates in 1992?
6) How many slips do you have?
7) How many are vacant?
8) Do you have any future plans for expansion?
9) Do you plan to hire/layoff any employees in the coming year?
10) How many employees do you have?
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Thank you. If you have any questions or comments you can contact me at 545-0408.
3) BRUNELLE'S MARlNA
ROUTE 47, SOUTH HADLEY TEL: 536-3132
Dear Sir,
Hello my name is Nicholas Cracknell. I am working on a project for the Pioneer Valley
Planning Commission based in West Springfield. We are conducting a study of all marinas along the
upper CT river in Massachusetts. The purpose of this call is to gain some understanding of marine
activity and recreational demand on the upper CT. The PVPC is undertaking a Economic
Development study called the CT river 2020 Strategy. This project seeks to examine the cost and
economic benefits to a cleaner CT river below the Holyoke dam. In order to estimate the future
development for water recreational activities we would like to ask you some questions regarding your
facility in South Hadley. Your· responses are completely voluntary and remain proprietary
information for our analysis only. In interview will only be 10 questions and take a few minutes of
your time. OK?
Date: -----
Time:-----
QUESTIONS:
I) How many customers did you have last year? Canoeists
Power Boaters-----
Jet Skiers
2) What were your total expenditures last year?
3) What were your total revenues last year?
4) What was the amount of dollars spend on: Tackle-
Fuel-
Bait-
Alcohol-
Ice-
5) What were your rental rates in 1992?
6) How many slips do you have?
7) How many are vacant?
8) Do you have any future plans for expansion?
9) Do you plan to hire/layoff any employees in the coming year?
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--- 10) How many employees do you have?
Thank you. If you have any questions or comments you can contact me at 545-0408.
4) SPORTSMAN'S MARINA
1 RUSSELL HADLEY TEL: 584-7141
Dear Sir,
Hello my name is Nicholas Cracknell. I am working on a project for the Pioneer Valley
Planning Commission based in West Springfield. We are conducting a study of all marinas along the
upper CT river in Massachusetts. The purpose of tins call is to gain some understanding of marine
activity and recreational demand on the upper CT. The PVPC is undertaking a Economic
Development study called the CT river 2020 Strategy. Tills project seeks to examine the cost and
economic benefits to a cleaner CT river below the Holyoke dam. In order to estimate the future
development for water recreational activities we would like to ask you some questions regarding your
facility in Hadley. Your responses are completely voluntary and remain proprietary information for
our analysis only. In interview will only be 10 questions and take a few minutes of your time. OK?
Date: -----
Time:-----
QUESTIONS:
1) How many customers did you have last year? Canoeists
Power Boaters-----
Jet Skiers
2) What were your total expenditures last year?
3) What were your total revenues last year?
4) What was the amount of dollars spend on: Tackle-
Fuel-
Bait-
Alcohol-
Ice-
5) What were your rental rates in 1992?
6) How many slips do you have?
7) How many are vacant?
8) Do you have any future plans for expansion?
9) Do you plan to hire/layoff any employees in the coming year?
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~ 10) How many employees do you have?
Thank you. If you have any questions or comments you can contact me at 545-0408.
APPENDICES I
Total Impact of entire expenditure being made in one year construction.
C-Omh~ &wcr OverlJow Impact
on H.3.mpshi~ and Harnden Counties
in 1992 doll.", Final Employee Cornp P"'1"'rly Totol To<al
Dermnd TIO Income Income PoW Value Employment
Inoome Added Number
(MMS) (MM$) (MMS) (MMS) (MMS) (MMS) of jobs
I Dairy Farm Products 0._ 0.1001945 0.0051 0.0316621' 0.036869 0.0370815 1.0306326
2 Poultry And E••• 0.0762881 0.0887194 0.0062688 0.0165751 0.0228439 0.0232689 0.860631'
3 Raoch rod C.allie 0.001275 0.0065875 0.0013813 0.0022313· 0.0037188 0.0044625 0.1168759
4 Range Fed Callie r :. :•..••• 0.0002125 0.0009563 0.0001063 0.0003 I8S' 0.000425 0.0005313 0.0212502
5 C"ule Feedlots 0.0001063 0.0005313 0.0001063 0.0002125 0.0003188 0.0003188 0.0106251
6 Shoer. Lambs And Goats 0.002125 0.0056313 0'(XXl9563 0.0019125 0.0028688 0.003' 0.1062508
7 Hogs, Pigs And Swine. 0.0002125 O.oolZ7S 0.000318S 0.000425 OJJ007438 0.0009563 0.0212502
9 Misocllazr.ous Livestock 0.005525 0.0062688 0.000425 -C.000319 0 0.0001063 0.0531254
1t Food Gr~ins 0.0001063 0.000318S 0 0.0002125 0.0003188 0.0003188 0.0106251
12 Food. Oro1.Uts 0.0011688 0.0026563 0.0002125 0.002125 0.0023375 0.0024438 0.0212502
13 H::ty And Pasture 0.0005313 0.0034 0.0005313 0.0011688 0.0017 0.0019125 0.08X0J6
15 Tobacco 0.0001063 0.0001063 0 0 0 0 0
16 Fruits 0.0075438 0.0191251 0.0009563 -C.000319 0.0006375 0.0007438 0.3825028
18 Vegetables 0.135576 0.318S586 0.0Il96688 0.0241189 0.0337878 0.035169 2.6668947
20 Miscellaneous Crops 0 0.0002125 0 0 0 0 0.0106251
23 Greenbouse And Nursery 0.0178501 0.0761818 0.0093501 -C.012856 ~.003506 ~.003294 1.9337643
24 Forestry Products 0 , 0.0001063 0 0 0 0 0
25 Ccenrrercial Fishing 0.0005313 0.00085 0.0001063 ·0.000319 -0.000106 -0.000106 0.0106251
26 Agricultural, Forestry, F 0.0163626 0.0248627 0.0051 -0.002231 0.0028688 0.0028688 0.6481298
~?7 Landscape And Horticultur 0.0090313 0.9893011 0.=33 0.1414198 0.4241531 0.4241531 21.877037
7 C.('IQI Mining 0 0.0007438 0 (1.000425 0.000425 0.0005313 0.0212502
.~ N.:UW2\ Gas &. Crude Petro 0.0189126 0.0419691 0.0001063 0.0197626 0.0197626 0.032194 0.2231267
39 NatUr21 G.lS Liquids 0.OOS418S 0.0395253 0.0002125 0.0190189 0.019231. 0.0311315 0.541879
40 Dimension Stone 0 0.0010625 0.0003188 0.0003188 0.0006375 0.0006375 0.0106251
41 Sand And Gravel 0 0.0242252 0.0083938 0.0069063 0.0153001 0.01'-"0439 0.2018765
48 New Residential Structure 0 0 0 0 0 0 0
49 New Industrial And Comrrer 372.4633 372.4633 109.34523 48.473628 157.81886 158.80891 4464.5837
SO New Utility Structures 0 0 0 0 0 0 0
51 New Highways And Street 0 0 0 0 0 0 0
53 New Mineral Extraction Fa 0 0 0 0 0 0 0
54 New Govenunent Facilities 0 0 0 0 0 0 0
55 Maieteeaoce And Repair, R 0 1.5433989 0.5237101 0.1441823 0.6677862 0.6826613 24.788309
56 Maintenance AM Repair Ot 0 4.9366241 2.363m8 0.9183255 3.2822993 3.3014244 97.750724
57 Maintenance And Repair Oi 0 0.0001063 0 0.0001063 0.0001063 0.0001063 0.0106251
58 Meat Packing Plants 0.0139189 0.0157251 0.0007438 0.0003188 0.0010625 0.0011688 0.0425003
59 Sausages And Other Prep 0.2403393 0.296= 0.040269 0.032619 0.Om818 0.074163 1.3918853
60 Poultry Processing 0.0145564 0.0214627 0.0040375 0.0006375 0.004675 0.0048875 0.2125016
64 loe Cream And Frozen Des 0.2454393 0.3333087 0.0562067 0.0260314 0.0822381 0.08X0J6 1.4768859
65 Fluid Milk 0.771487 0.8521313 0.1082696 0.0529129 0.1611824 0.1655387 2.7412703
71 Frozen Specialties 0.0007438 0.0015938 0.0002125 0.0002125 0.000425 0.000425 0.0106251
73 Cereal Preparations 0.0007438 0.00085 0.0006375 -0.000213 0.000425 0.000425 0.0212502
78 Prepared Feeds. N.E.C 0.00425 0.0045688 0.0002125 -0.000106 0.0001063 0.0001063 0.0106251
79 Bre:ad. C.alc.e, And ReLated 0.4175656 0.4348845 0.1190009 0.149(,011 0.2684957 0.271577 5.2806641
80 Cookies And C rackers 0.0189126 0.0205064 0.0036125 0.0056313 0.0092438 0.0093501 0.1806263
82 Confectiorery Products 0.0010625 0.0011688 0.0002125 0.0001063 0.0003188 0.0003188 0.0106251
89 Animal And Marine Fats An 0.0031875 0.0162564 0.002125 -0.001169 0.0009563 0.0011688 0.0743756
91 Mall Beverages 0 0 0 0 0 0 0
95 Bottled And Canrcd Soft 0 0.0248627 0.0265627 0.0032938 0.0040375 0.0074376 0.0077563 0.1275009
100 Potato Chips & Simibr Sn 0.3905779 0.467716 0.0796881 0.0755443 0.1553387 0.1583137 2.m1455
IOS Brocdwoven fabric Mills A 0.0810694 0.0891444 0.0307065 0.0002125 0.030919 0.031769 0.9562571
t09 Narrow Fabric Mills 0.0037188 0.0064813 0.0026563 -0.001063 0.0015938 0.0015938 0.1062508
114 Knit Fabric Mills 0.0444129 0.0661942 0.0111563 0.0041438 0.0153001 0.0157251 0.5312539
116 Yam Mills And Finishing 0.0011688 0.0070126 0.0018063 0.0005313 0.0023375 0.0023375 0.0637505
~
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117 ("arpetS as.t Ru:s 0'(X)39313 0.0201876 0.003612$ 0.002125 0.0057375 0.0058438 0.1161,759
"""-, 118 Thread Mills 0.0003188 0.000425 0.0001063 0 0.0002125 0.0002125 0
119 Cceted Fob. No< Rub 0.0003188 0.00255 0.000956:> 0 0.0009563 0.0009563 0.0106251
122 Cord And Twire 0.000425 0.0024438 0.000425 -ll.000319 0.0001063 0.0001063 0.0212.502
123 Textile Good. N.E.C 0.006(;938 0.0083938 0.00255 -ll.000744 0.0018063 0.0019125 0.0850006
124 Appare! M From !'web 0.266902 0.2687082 0.0762881 0.02lf52 0.0979632 0.099132 5.4294152
128 Canvas Prod""" 0.0044625 0.0157251 0.0058438 0.()()34I 0.0092438 0.0092438 0.1912514
129 Plea1int And 51i"'" 0.0242252 0.0246502 0.0093501 0.0003188 0.0096688 0.0097751 0.4781285
131 Schiffi MachinEmbroid 0.0024438 0.00255 0.0009563 ucoosm 0.0014875 0.0014875 0.0318752
132 Fabricated TeJCliie Prod 0.0387815 0.0780943 0.0189126 0.014~1814 0.0340003 0.0341065 0.7862558
133 L..ou.int C:unps t LoU 0 0.1488574 0.0240127 0.018'/8'6 0.0425003 0.0433503 1.2643844
134 Sawmills And Planing 0.0003188 0.399928 0.0778818 0.0 I4lCl76 0.0920132 0.0942444 4.4731581
135 Hardwood Dimensioa 0.0002125 0.0090313 0.0035063 0.0001063 0.0036125 0.0036125 0.2231267
137 Millwork 0.0007438 0.5353977 0.1605449 0.061_2 0.2216391 0.2236579 6.9913018
D8 Wood IGIChen Cabin 0.0001063 0.0795818 0.0264564 0.0098813 0.0363378 0.0367628 1.615012
140 S\NCI Wood Member 0.0003188 0.8822003 0.32D1336 O.025~252 0.3459526 0.3512651 13.047597
142 Wood Palle ts t,k;d.s 0.0005313 0.0446253 0.0179564 0.0035063 0.0214627 0.0217814 0.680005
145 Wood Preserving 0 0.8624376 0.105507 0.0814944 0.1868951 0.1897639 4.7175349
146 Reoonslil Wood Pro 0.0002125 0.0399503 0.0068001 0.0057375 0.0125376 0.0129626 0.265627
147 Wood Prod""". N. E. C. 0.0256064 0.0984945 0.0289002 0.0165751 0.0454753 0.0461128 1.6681374
148 Wood Il<><=hold Furn 0.0447316 0.0459003 0.0144501 0.0060563 0.0204002 0.0207189 0.7862558
149 Upbolstered Hhold Fur 0.064388 0.0647067 0.0194439 0.0051 0.0244377 0.0247564 1.19000S8
151 Mall res And Bedsprings 0.0921194 0.0925444 0.0260314 0.0049938 0.0310252 0.0312377 0.9137568
155 Me •• 1 om"" Fumilute 0.000425 0.0161501 0.0030813 0.0034 0.006375 0.0064813 0.106=
156 Public Bwldint Fumilute 0.0002125 0.0319815 0.0074376 0.0023375 0.0096688 0.0097751 0.382.5028
157 Wood PaniliAnd Fixlu 0.0010625 1.5035549 0.568123 0.2133516 0.7814745 0.7863621 22.780169
159 Blinds. SWdes. Drape 0.0003188 0.0006375 0.0002125 0.0001063 0.0002125 0.0002125 0.0106251
162 Paper Mills. Expl Build 0.0007438 0.0119001 0.0023375 0.0009563 0.0032938 0.0035063 0.0637505
163 Paperboard Mills 0.0003188 0.0057375 0.0007438 0.0006375 0.0013813 0.0014875 0.0212502
164 Paperboard Coo ta incrs 0.1229322 0.5853356 0.1335572 0.0641067 0.198264 0.2019827 4.1969061
165 Paper Coaled & Larnin 0.0658755 0.2091015 0.0613067 0.0341065 0.0954132 0.0972195 1.2856345
166 Paper Coated & l.amin 0.0481316 0.1556574 0.0414378 0.0161501 0.0575879 0.0588629 1.1050082
169 Die-<:U1 Paper/board 0.0002125 0.00255 0.000425 0.0003188 0.0007438 0.0007438 0.0212502
170 Sanitary Paper Prod 0.0907382 0.1679825 0.0143439 0.0533379 0.0676818 0.068213 0.3718778
171 Envelopes 0.0013813 0.0191251 0.0057375 0.002975 0.0086063 0.0007126 0.1806263
172 Sta Iione ry Prod UCI5 0.0214627 0.0316627 0.0049938 0.0068001 0.0116876 0.0117938 0.1912514
173 Convened Paper Prod 0.0166814 0.0580129 0.0155126 0.0125376 0.0280502 0.0284752 0.4675035
174 Newspapers 0.1242072 1.8654451 0.7519368 0.1952889 0.9472258 0.9653946 27.370203
175 Periodicals 0.0559942 0.2On203 0.0555692 0.031344 0.0869131 0.0877631 1.4450107
~ 176 Book Publishint 0.068638 0.0852131 0.0164689 0.0204002 0.036869 0.037294 0.5206289
In Book Printing 0.0002125 0.0103063 0.0028688 0.0023375 0.0052063 0.0053125 0.0956257
17R Misceljareous Pub 0.0115813 0.0760756 0.027306S 0.0187001 0.0460066 0.0466441 0.5312539
179 Commercial Printing 0.0570567 0.7501306 0.2407643 0.1137946 0.3545589 0.3615714 9.1056924
180 Manifold Busi Forms 0.000425 0.0885069 0.0201876 0.0147689 0.0348503 0.0353815 0.6162546
181 Greeting Card Publishing 0.0470691 0.0546129 0.0119001 0.0175314 0.0293252 0.0294315 0.42S003 I
182 Blankbooks Looseleaf 0.0488754 0.1510886 0.0642817 0.0201876 0.0844694 0.0853194 1.9868897
183 Bookbinding 0.0001063 0.0022313 0.0010625 0.0003188 0.001275 0.001275 0.0531254
184 Typesening 0.0001063 0.0225252 0.0099876 0.0028688 0.0128563 0.0131751 0.5950044
185 Plale Ma~ 0.0045688 0.0666192 0.032194 0.0069063 0.0391003 0.0397378 0.9562571
187 induslrial CAse. 0.0003188 0.0294315 0.0108376 0.0019125 0.0126438 0.0139189 0.265627
189 lnorg Cbemiea Is Nee. 0.0001063 0.0064813 0.0013813 0.0013813 0.0027625 0.0028688 0.0531254
190 (yel", Crcdes 0.0002125 0.0020188 0.0002125 0.000425 0.0007438 0.0007438 0
191 Plastics M2.le,uls 0.1441S23 0.7398242 0.1100758 0.0758631 0.1859389 0.192lO77 1.9762646
192 Syntbetic Rubber 0.0002125 0.0074376 0.0009563 0.000425 0.0013813 0.0013813 0.0318752
194 Oecaele Fibe es, 0.0002125 0.0302815 0.0076501 0.0024438 0.0100938 0.0105188 0.1806263
195 Dro", 0.241003 0.3296962 0.0670442 0.0447316 0.11177$8 0.1134758 1.6043869
196 Soap ldet.ert,ents 0.2900646 0.3098273 0.039419 0.1060383 0.1454573 0.1465198 1.0306326
197 Polishes And Sanil 0.1439698 0.1595887 0.0344253 0.032194 0.066513 0.067363 1.3068847
199 Toiler Peeparatioes 0.4556034 0.4923661 0.0808568 0.1793513 0.2603144 0.2620144 2.3268922
2!X) Paints And Allied 0.0009563 0.0057375 0.00085 0.00085 0.0018063 0.0018063 0.0212502
201 Gum t W"'"' Chern 0.00085 0.0022313 0.000425 .().000106 0.0003188 0.0003188 0.0106251
204 A{!.r1 ~mjoa.ls. N 0.0060563 0.0127501 0.0013813 0.00255 0.0040375 0.0041438 0.0425003
206 Explosives 0 0.00085 0.0003188 0 0.0003188 0.0003188 0.0106251
209 Cbem Preparations, N. 0.0391003 0.2072953 0.0397378 0.0229502 0.0625817 0.0637505 0.892.'i066
211 Pavinj; Mix And Block 0.00085 2.3370923 0.370284 0.6271984 0.9973761 1.0047074 6.7256748
216 Rubber t Plastics Fool 0.0005313 0.0005313 0.0002125 0 0.0002125 0.0002125 0.0106251
217 Rubber/Plastics Hose 0.0007438 0.03n19 0.0120063 0.0090313 0.0211439 0.0213564 0.3293n4
219 Fab Rubbo, Product 0.0053125 0.0224189 0.0074376 0.0044625 0.0119001 0.0120063 0.1912514
220 M isc Plut ies Pr 0.0212502 0.1853014 0.0456878 0.0345315 0.0801131 0.0813881 1.625637
227 Worrens Handbags 0.0064813 0.0064813 0.0014875 0.0011688 0.00255 0.00255 0.0637505
22R Pc"""",1 Leaibcr 0.0569504 O.064mS 0.0331502 0.0031875 0.0363378 0.0365503 1.5193863
229 Leatber . N.£.C 0.029006S 0.030919 0.0092438 .().004675 0.004568t! 0.004675 0.4993787
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1 Glass And Glass Prod 0.0258189 0.1482198 0.0419691 0.0130688 0.0550379 0.0563129 1.8700138
Briel, StI'UClUJ".1Clay 0 0.0003188 0.0001063 0 0.0001063 0.0001063 0
.t.34 Ceramic Wall Floor Ti 0 0.0001063 0 0 0 0 0
241 Pouery ProdN.E.C 0.0001063 0.0001063 0.0001063 0 0.0001063 0.0001063 0
242 Concrete Block Brick 0 0.0090313 0.f){)255 0.0019125 0.0044625 0.0045688 0.0850006
243 Concrete, N.E.C 0.0001063 0.0041438 0.0014875 0.0010625 0.00255 0.00255 0.0425003
144 Ready-mixed Corser 0 0.0020188 0.0005313 0.0003188 0.00085 0.00085 0.0212502
247 Cut ~'tono/Stono Produ 0.0001063 0.0037188 0.0014875 0.0006375 0.002125 0.002125 0.0637505
248 Abrasive Pf<\ducts 0.0142376 0.0422878 0.0082876 0.0134938 0.0217814 0.0219939 0.276252
249 Asbestos Prod 0.0002125 0.0072251 0.0:>26563 ·~.000.531 0.002125 0.0022313 0.1912514
251 Mieeral Wool 0.0001063 0.0011688 0.0003188 0.0002125 0.000425 0.000425 0.0106251
253 Nonmetallic Mino",1 0 0.0002125 0 0 0 0 0
256 Steel Wi", And Related 0.0018063 0.1675.575 0.0245439 1l.O113688 0.0359128 0.0369753 0.7118803
257 C,ld Fini.hins Of Steel 0 0.6480235 0.07203Il ·~.037613 0.0344253 0.0375065 1.8487637
259 Iron And Steel Found 0.0001063 0.0090313 0.0035063 0.0011688 0.004675 0.0047813 0.1062508
26:J 2nd Nonferrous Meta 0 0.00255 0.0003188 0.0006375 0.0009563 0.0009563 0.0106251
264 Copper Rollint,/O •.•win 0 0.0233752 0.0027625 0.0011688 0.0039313 0.0040375 0.0743756
265 Aluminum RoUinglo...w 0.0001063 0.0044625 0.0010625 ~.000319 0.0007438 0.0007438 0.0106251
267 Non!c-O'OUS Win:. Draw 0.00255 0.2794396 0.0536566 0.0155126 0.0691693 0.0717193 1.7106377
268 Aluminum Foundr 0.000425 0.00425 0.0015938 0.0005313 0.0022313 0.0022313 0.0425003
269 Brass, Bronze, Cu 0 0.0010625 0.0003188 0.0001063 0.000425 0.0005313 0.0106251
270 Nonferrous C.ast. N.E. 0.0011688 0.0070126 0.0040375 ~.00085 0.0030813 0.0031875 0.1168759
271 Metal Heat Tn:atint, 0 0.0010625 0.0003188 0.0003188 0.0006375 0.0006375 0.0106251
274 Me ta 1 Barrels. Drums 0.000425 0.0087126 0.0023375 0.0007438 0.0030813 0.0030813 0.0743756
276 Hand bdge Tools. N.E. 0.0388878 0.1276072 0.0384628 0.0314502 0.069913 0.0706568 1.1581336
277 Hand Sows/Sow Blade 0.0328315 0.1792451 0.0534441 0.0483441 0.1017883 0.1031695 1.1793837
m Hardwa re, N.E.C. 0.0256064 0.4561346 0.1331322 0.0691693 0.2023015 0.2047453 4.0587801
280 Plumbing Fixture Fit 0 0.0007438 0.0002125 0.0001063 0.0003188 0.0003188 0.0106251
2S I Hc:::allng Equip'tn:rn 0.00S2876 0.3132273 0.0949882 0.0621567 0.1571449 0.1590574 2.6775198
282 Fabricated Str'UctUl'a1 0.0001063 0.0547192 0.0155126 0.0039313 0.0195501 0.0199751 0.4356282
283 Metal Doors. Sash, 0.0010625 0.0792631 0.0250752 0.0124313 0.0375065 0.0384628 0.7968809
284 Fabricated P1at.e 0 0.0064813 0.0024438 ·~.000106 0.0023375 0.0023375 0.0850006
285 Sheet Meeal WNk 0.000425 0.0336815 0.0097751 0.0043563 0.0141314 0.0143439 0.3293774
286 Architectural Metal W 0.0006375 0.0653442 0.0281565 0 0.0281565 0.0284752 0.6906301
288 Miscellaneous Metal W 0.0002125 0.0729943 0.0114751 0.0182751 0.0297502 0.0299627 0.2337517
289 Screw Machine Prod 0.0023375 0.0706568 0.0260314 0.0121126 0.0380378 0.0387815 0.8712565
290 Iron And SIUI Forg 0.0001063 0.0170001 0.0049938 0.0017 0.0066938 0.0069063 0.1700013
294 Me ta 1 Stamp. N.£.C. 0.0630067 0.1573574 0.0434566 0.0277315 0.0710818 0.0723568 1.4025104
------~5Plating And Polishing 0.000425 0.0315565 0.0163626 ~.0002!3 0.0161501 0.0164689 0.4993787
-; Metal C.('IQting.AlIiod 0.000425 0.0218877 0.0054188 0.002975 0.0082876 0.0085001 0.2018765
~.,.., Small AfTTl!1. Ammo 0 0 0 0 0 0 0
299 Small Arms 0.0018063 0.0090313 0.0036125 0.001275 0.0048875 0.0053125 0.1062508
301 lndustrial And Fluid Valv 0 0.0820256 0.0196564 0.0228439 0.0423941 0.0428191 0.4568784
303 Pipe. Valves, And Pipe 0 0.0775631 0.0284752 0.0162564 0.0448378 0.0453691 0.5950044
304 Miscetlareous Fabri 0.002975 0.1714888 0.069063 0.0073313 0.0763943 0.0778818 2.3375173
306 Fabricated Metal Prod 0.0109438 0.0817069 0.0193376 0.0146626 0.0340003 0.0344253 0.5631292
308 Internal Combustion E 0.0446253 0.2275892 0.0417566 0.0261377 0.067788 0.0688505 1.2962596
309 Farm Machin:.ry And E 0.0001063 0.0210377 0.0043563 0.0026563 0.0070126 0.0071188 0.1700013
311 Coostructioo Machinery 0.0002125 0.0550379 0.0109438 0.0112626 0.0222064 0.0225252 0.3612527
314 EIG'V3l('1rsAnd Moving 0.000425 0.9033442 0.3489276 0.2116516 0.5605792 0.5628104 5.0256622
315 Conveyors And Convey 0.0001063 0.09817.57 0.0286877 0.0234814 0.0522754 0.0524879 0.8181311
317 Industrial Trucks 0.0001063 0.0375065 0.0103063 0.0013813 0.0115813 0.DI17938 0.4250031
318 Machire Tools 0.0032938 0.0340003 0.0168939 0.0037188 0.0206127 0.0208252 0.4462533
319 Machine Tools 0 0.0053125 0.00'.!23 13 0.0009563 0.0030813 0.0031875 0.0637505
320 Industrial Pauems 0 0.0002125 0.0001063 0 0.0001063 0.0001063 0
321 Special Dies 0.0036125 0.1345135 0.0744818 0.0143439 0.0889319 0.0897819 1.9443894
322 Power Driven Hand 0.0361253 0.0835131 0.0210377 0.0168939 0.0378253 0.0382503 0.6375047
324 Welding Apparatus 0.0001063 0.0228439 0.0056313 0.0022313 0.0078626 0.0079688 0.1806263
325 Me ta lworking Machinery 0.0010625 0.0085001 0.0019125 0.0020188 0.0039313 0.0039313 0.0850006
326 Textile Machinery 0.0001063 0.0079688 0.003825 0.000425 0.0041438 0.00425 0.0850006
327 Woodworking Mach 0.0068001 0.0134938 0.0032938 ~.000425 0.0028688 0.002975 0.1700013
328 Paper Industries Mach 0.0011688 0.1229322 0.0357003 0.0282627 0.063903 0.064388 0.871256:5
329 Printing Trades Machin 0.000425 0.0685318 0.0189126 ~.001169 0.0177439 0.0179564 0.4993787
331 Special Indwtry Mach 0.0013813 0.105507 0.0264564 0.0241189 0.0504691 0.0507879 0.6481298
332 Pumps Comp ress 0.0009563 0.0926.s07 0.0239064 0.0202939 0.0442003 0.044519\ 0.6268790
334 Blowers And Fans 0.0001063 0.002125 0.0007438 ~.000106 0.0006375 0.0006375 0.0212502
335 Packaging Machi 0 0.0329377 0.0060563 0.0030813 0.0091376 0.0093501 0.3931279
336 Power T ransmlssioe Equ 0.003825 0.0575879 0.0150876 0.0106251 0.0257127 0.0259252 0.4568784
337 Industrial Fwraces 0 0.0005313 0.0002125 0 0.0002125 0.0002125 0
338 Gere ra 1 Industrial Mae 0.000425 0.0083938 0.1)023375 0.0017 0.0040375 0.0040375 0.0637505
339 Electronic Computers 0.6933926 1.0386014 0.4339282 0.1162384 0.5501666 0.5570729 7.4375551
342 Computer Peripheral 0.0001063 0.0043563 0.0014875 0.0009563 0.0023375 0.0024438 0.0212502
----...,.
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~ 344 Typewriters And Offi"" 0.00085 0.0048875 0.0020188 .().000319 0.0015938 0.0015938 0.04:ZSOO3
34t\ Commercial uundry o ...• 0 0 0 0 0 0
349 Service lrdustry Mach 0.000425 0.2153703 0.0485566 0.036011' 0.0845756 0.0852131 1.8062634
350 Carburetors, Pistons. Rin 0.0002125 0.001275 0.0005313 0.00021:!5 0.0007438 0.0007438 0.0212S02
351 FIWd P"" e r Cylinders 0 0.0014875 0.0005313 0.00031111I 0.00085 0.00085 0.0106251
352 Fluid Power Pumps 0 0.0010625 0.0006375 '().000I06 0.0005313 0.0005313 0.0106251
353 Scoles And Balan 0 0.0001063 0 0 0.0001063 0.0001063 0
354 lnduslri:ll M.chines 0.0022313 0.1281384 0.061838
0.01 '6
0.0769256 0.0777756 1.5618866
355 Transfcerrers 0.0001063 0.0014875 0.0005313 0.0001 13 0.0006375 0.0006375 0.0212S02
359 Relays & lndustri:ll Ccerr 0.0002125 0.0069063 0.0019125 0.00063i'5 0.002S5 0.002S5 0.0637505
362 Household Refrigerate 0.0011688 0.0248627 0.0073313 0.00063·'5 0.0079688 0.0080751 0.1700013
364 Electric Housewares 0.0001063 0.0006375 0.0002125 0.0001~S3 0.0003188 0.0003188 0.0106251
368 Wirinj; Devices 0.0001063 0.0044625 0.0015938 0.0004215 0.0020188 0.0020188 0.0637505
369 Lifhtin!; Fixtures 0.0003188 0.0026563 0.0005313 0.00031111I 0.00085 0.00085 0.0212502
370 Radio And Tv Receivin 0.0142376 0.0156189 0.0031875 '().0017 0.0014875 0.0015938 0.1168759
373 Radio And Tv Comrnlln 0.1I602S9 2.7787768 0.7192116 1.0040019 1.=2815 1.7311441 20.2514
376 Printed Circui: Boards 0.0058438 0.0527004 0.018Z751 0·00329l8 0.0215689 0.0219939 0.7862558
377 SemiOOl1duclors 0.0106251 0.9717697 0.4236219 -o. I4941'5 0.274127 0.2842209 7.7350573
378 Electroaic Compo"", 0.0977507 0.5155288 0.1248447 o.osoun 0.205064 0.2072953 5.0150371
3Rl EngiLlo Eleetrical 0.0559942 0.2513894 0.1149634 .0.003613 0.1113508 0.1126258 2.9218966
382 M.tn=tic & Optical 0.0003188 0.0024438 0.000425 0.0006375 0.0009563 0.0009563 0.0106251
383 Electrical Equipment 0.0056313 0.367309 OJ»9'6757 .0.008606 0.0913757 0.0925444 2.2631418
384 MOLOrVehicles 0.2662645 0.2755083 0.037719 0.03442:53 0.072038 0.0744818 0.6587549
386 MOIor Vehicle Parts 0.0284752 0.1625637 0.0383565 0.0185939 0.0569504 0.0584379 1.1156333
389 Aircraft 0.0001063 0.0002125 0.0001063 0 0.0001063 0.0001063 0
390 Ain:r2ft And Missile Engi 0.0089251 0.0923319 0.032194 0.0168939 0.0490879 0.0496191 0.6056295
391 Aircro(t And Missile Equi 0.0095626 0.2912334 0.1133696 0.0519566 0.1653262 0.1662825 2.433143
395 Motorcycles, Bicycles. An 0.0089251 0.0717193 0.0184876 .0.007331 0.0111563 0.0114751 0.6587549
39R Tanks And Tank Compooents 0 0.0006375 0.0001063 0 0.0002125 0.0002125 0.0106251
402 AUI.omalic Temperature Con 0 0.0049938 0.002S5 .0.000213 0.0024438 0.0024438 0.138126
403 Mecbanical Measuring Devi 0.0035063 0.097007 0.0369753 0.0205064 0.0575879 0.0585442 1.211259
404 InstrumenlS To Measure E1 0 0.0006375 0.0002125 0.0001063 0.0003188 0.0003188 0.0106251
405 Aralytical Iestnerents 0.0081813 0.0549317 0.0111563 0.0086063 0.0197626 0.0201876 0.4143781
406 Optical InstrumcnlS & Len 0.0420753 0.1632012 0.0554629 0.0160439 0.0715068 0.0731005 1.5087612
407 Surgical And Medical Inst 0.0018063 0.0434566 0.0151939 0.0053125 0.0205064 0.0209314 0.4143781
408 ~'urtical Appliances And S 0.0294315 0.1235697 0.0316627 0.0221002 0.0537629 0.05482.54 1.1687587
409 Dental Equipment And Supp 0.000 Ici63 0.0123251 0.0036125 0.0015938 0.0051 0.0052063 0.1275009
412 Ophthalmic Goods 0.0032938 0.0052063 0.0024438 0.0003188 0.0027625 0.0028688 0.1275009
~ 413 Pborographic Equipment An 0.173082S 0.3524339 0.0840444 0.1108196 0.1948639 0.1984765 1.8700138
415 Jewelry, Precious Metal 0.0039313 0.0047813 0.0013813 0.0007438 0.002125 0.002125 0.0531254
416 Silverware And Plated W., 0.0073313 0.0081813 0.0023375 0.0020188 0.0043563 0.0043563 0.0743756
419 Dolls 0.001275 0.0013813 0.000425 0.0002125 0.0007438 0.0007438 0.0106251
420 0.""'5. Toys. And Children 0.3558339 0.39R8655 0.139719R 0.0465378 0.1862576 0.1892327 4.9300365
421 Spe"in£ And Athlotic Oro 0.1214446 0.1938014 0.0521691 0.0504691 0.1027445 0.104657 1.4450107
423 Lead Pencils And An Good 0.0018063 0.0037188 0.0009563 ~.00085 0.0001063 0.0001063 0.0318752
424 Morkinr. Devices 0.0001063 0.0054188 0.0032938 .0.00085 0.0024438 0.0024438 0.1062S08
425 C~rbon Pol"" And "'~ed Ri 0.0010625 0.00tI4813 0.0014875 .(J.OOOI06 0.001275 0.0013813 0.0637505
426 Costume Jewclery 0.001275 0.0014875 0.0005313 0.0001063 0.0006375 0.0006375 0,0212502
428 B"""", And Brushes 0.059R192 0.1126258 0.0332565 0.0094563 0.0426066 0.0430316 1.5618866
429 Sj~ And Advertisin~ Dis 0.00085 0.0966882 0.0363378 0.0146626 0.0510004 0.0514254 1.4025104
430 Buri:ll Caskets And Vaults 0.0002125 0.0097751 0.0019125 0.0011688 0.0030813 0.0030813 0.1062S08
432 Manufacturint lnduslnes, 0.0221002 0.0446253 0.0104126 0.0032938 0.0138126 0.0139189 0.5312539
433 Railroads And Related Ser 0.2765708 0.5316789 0.2972897 0.028794 0.325m4 0.3424463 6.48 129R
434 Local. Interurban Pas"'OS 0.8623314 1.0363702 0.5664229 0.1168759 0.6832988 0.6%7927 32.990869
435 Motor F rei&h' T ransport A 1.6281871 10.249801 4.1042554 2.1438221 6.2480775 6.3967224 149.8879R
436 Water Tnnsporution 0.0721443 0.0794756 0.0198689 .0.001275 0.0185939 0.0194439 0.8500063
437 Air T raesporeaicn 0.3445713 0.4060905 0.1751013 0.0167876 0.1918889 0.2231267 4.8450359
438 Pipe Lees. Except N>lun 0.0133876 0.1484323 0.0111563 0.0881882 0.0993445 0.101682 0.2231267
439 Ar"""""",n' or Passenr.er 0.1670262 0.265627 0.1212321 0.0294315 0.1506636 0.1542761 5.9606691
440 Transportation Services 0.0116876 0.0532316 0.029219 .o.002S5 0.0"..66689 0.0268814 1.3812602
441 ('~mmuniealions. Except RJa 3.3266059 7.8442831 1.8386699 3.716015 5.5546849 5.7545426 50.171622
442 Radio And Tv Broo.daulint, 0.0289002 0.6547173 0.1884889 0.0754381 0.2638207 0.2696645 6.4281726
443 Ek.ctnc Services 3.0927479 5.7654864 0.9286319 2.1329845 3.0616164 3.3788813 19.815772
444 Gas Product~n And Distri 1.3991104 3.4464568 0.3387275 0.4737723 0.812606 0.9132255 7.6394316
44S Water Supply And &wcng.e 0.0019125 0.00255 0.0007438 .(J.000213 0.000425 0.0006375 0.0212502
446 Sanitary Services And SIe 0.1808388 0.5253039 0.1857264 0.0147689 0.2006015 0.2159016 5.3444146
447 Wholcsak T~ 7.9432026 19.873253 11.367772 3.0748978 14.442669 IS.9R9459 384.45785
448 Building Materials & Gard 1.7610005 1.83 I869R 1.2050964 0.0935007 1.29R597 1 1.4939923 55.728538
449 General Merchandise Store 4.3568135 4.4338453 2.6302382 0.4264907 3.0566226 3.5679014 214.07409
450 Food &'lores 7.196897 7.6731131 4.2743629 1.0059824 5.mJ4516 5.9726755 309.65729
451 Automotive Dealers & Scrv 6.4496353 6.6786057 3.8540348 0.7817933 4.6357218 5.295008 177.08819
452 Apprarel & Ac:o::ssory Slarc 1.9457707 2.5824254 1.1611086 0.5070288 1.6682436 1.9005078 100.72575
~
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....•- ..<.•.~ Furniture & HolTICfwnishi 2.05(j()59 2.13096.58 1.2315529 0.239803 1.4712546 1.681525 74.460551
Eating & Drinking 8.2828863 8.9317099 5.4522591 -0.811012 4.6412469 5.2020385 512.18192
. .JS Misoellanoous Retail 6.9287201 7.0435772 3.8470222 1.041364 4.8883862 5.4985845 288.71526
456 Banking 3.8814475 5.1610257 2.0143024 1.2288966 3.243199 3.3504061 74.2693
457 Credit Agencies 0.6207171 0.9202381 0.5(<l7917 -<).412359 0.1484323 0.1544886 15.321363
458 Security And Commodity Br 0.3459526 0.6352735 0.3114211 0.065663 0.377084 0.3827153 6.3962974
459 Insurance Carriers 9.2875938 11.073457 4.461258 -1.152927 3.3083307 4.5480649 128.04282
460 Insurance Agents And Brok 0 1.6122494 0.7382305 0.4645284 1.2026527 1.2175278 28.060833
461 Owrer-occupied Dwellings 25.332525 25.332525 0 14.684177 14.684177 19.77189 0
462 R•• IEs •• te 11.072288 21.263864 1.3316411 10.534553 11.866194 16.405334 160.95932
463 Hotels And Lodging Places 1.5664553 2.3800176 1.0560266 0.1914639 1.2475967 1.6485872 70.040519
464 Laundry. Cleaning And Sho 0.8313062 1.3140035 0.6625799 0.1302635 0.7928434 0.8105873 63.49547
465 Portrait And Photographic 0.2228079 0.2238704 0.0709755 0.0593942 0.1303697 0.1362135 9.6900718
466 Beauty And Barber Shops 1.2030777 1.2030777 0.5012912 0.403328 0.9046192 0.912163 69.063011
467 Funo ra 1 Service And Crema 0.5166976 0.5166976 0.203364 0.0833006 0.2866646 0.2994147 12.484467
468 Misoellano:ous Personal So 0.443597 0.~1847 0.0971132 0.1675)75 0.264777 0 .z11577 16.330746
469 Advertising 0.0003188 0.2119703 0.0911632 0.0470691 0.1382323 0.1388698 3.5912766
470 Olhor Businoss Services 0.0678943 3.3553998 1.0966144 1.381.:m 2.4782996 2.4893497 6O.9m27
471 pbotorlIlishing, Commercia 0.6043545 0.7239929 0.2595707 0.1341947 0.3937654 0.400778 18.20076
472 Services To Buildings 0.1077383 0.9163068 0.3842028 0.2972897 0.6814925 0.6843613 40.269048
473 Equipmonl Rental and Lease 0.0714005 1.6375371 0.3933404 0.8404437 1.2338904 1.2547155 23.268922
474 Personnel Supply Services 0.1169811 1.5448864 0.9163068 0.4468908 1.3631976 1.3652164 80.325595
475 Computer And Data Process 0 1.144746 0.4527346 0.3315025 0.7842371 0.7890183 15.374489
476 Detective And Protective 0.0031875 0.2611644 0.1521511 0.0342128 0.1863639 0.1878514 14.736984
477 Automobile Rental And Lea 0.0804318 2.8764213 0.6481298 0.9462695 1.5943993 1.6812062 37.602153
478 AUlomobBe Parking And Co 0.3396838 0.3911091 0.1122008 0.1380198 0.2502206 0.2618019 11.740712
479 Auk>rnObile Repair And Scr 4.3330133 5.8207369 1.0392389 0.8784815 1.9178267 1.9896522 59.362315
480 Electrical Repair Service: 0.4730285 0.6962614 0.1856201 Q.1I45383 0.3001585 0.3048335 11.613211
481 Watch, Clock, Jewell)' And 0.3310775 0.3310775 0.033044 0.0263502 0.0593942 0.0603504 3.102523
482 MisCGllanrous Repair Shop 0.1586324 4.6237155 1.5999243 1.3979416 2.9978659 3.0162473 80.994975
483 Motion Pictures 0.49991 1.043489 0.1880639 0.0346378 0.2225954 0.2275892 26.562697
484 Tbeatrical Producers. Ban 0.1992202 0.2959084 0.0893569 0.0062688 0.0956257 0.098707 11.560086
485 Bowling Alleys And Pool H 0.478766 0.478766 0.072463 0.0403753 0.1128383 0.1267572 12.537593
486 Commercial Sports Exocpt 0.0927569 0.266477 0.1112446 -0.003294 0.1079508 0.1514074 4.9087863
487 lUciJ,g And Track (Iperatio 0.037719 0.0396315 0.004675 OJXl74376 0.0121126 0.0318752 1.0306326
.488 Amusement And Recreation 1.5710241 1.581968 0.5989357 0.4920474 1.0909831 1.153246 97.644473
489 Membership Spo"," And R"" 0.3686902 0.5219039 0.2<187331 -0.0595 0.1891264 0.2231267 34.786508
490 Doctors And Dentists 12.211934 12.211934 7.1133839 1.7618505 8.8752345 8.9250661 184.29199
,Q~ NursinG And Protective ("..2 2.1352158 2.1352158 1.6499685 -0.160651 1.4893173 1.5132237 96.52884
Hospitals 17.828776 17.828776 7.7513136 0.4394533 8.1907669 8.2091483 285.15586
,j Other Medical And Haith 3.2973869 3.442738 1.0665454 0.3963154 1.4628608 1.4767797 70.125519
494 Legal Services 3.1316357 6.9459327 2.4588557 2.8395523 5.2983017 5.3275207 101.8095
495 Elerrernary And Scoooda I)' 0.9649696 0.9649696 0.6098795 "0.013388 0.5964919 0.5964919 40.810927
4% Colleges, Universities, S 3.4596319 3.6251706 1.649756 -0.030813 1.6189432 1.6189432 80.144968
41J7 Other Educaticeal Service 0.9585946 0.973151 0.3324587 0.0528066 0.3852654 0.3852654 23.109546
498 Job Trainings & Related S 0.4690972 0.4948099 0.236833 0 0.236833 0.236833 14.248231
499 Child Day Care Services 0.4098093 0.4098093 0.2793333 -<).076607 0.2027265 0.=265 21.930162
500 Social Services, N.E.C. 1.177365 1.177365 0.8856003 0 0.8856003 0.8856003 52.020385
SOl Residential Care 0.8938879 0.8938879 0.6103045 0 0.6103045 0.6103045 34.733382
502 OIMr Nonprofit Or~..21 0.6159358 0.6302797 0.205064 ·0.008925 0.196139 0.1964577 12,88822
503 Business Associations 0.1329197 0.641861 0.3514776 0.0066938 0.3580652 0.3590214 7.3738046
504 Labor And Civic Org>.nizat 1.9102829 1.9102829 1.3083722 0.129626 1.4379981 1.6088494 105.1139
50S Religious Organizations 1.2674656 1.2674656 0.0778818 0 0.0778818 0.0778818 5.7587926
506 En,.inoering, Architectura 0 23.75417 11.003969 2.4316555 13.435518 13.452625 413.26244
S07 AQOO\U\tln&. Auditin,; And 0.0219939 3.8934538 1.2967909 1.2856345 2.5824254 2.5824254 51.616632
508 Mana&ement And Consulting 0 2.9485656 1.4032541 0.3973779 1.8007383 1.8229447 56.971672
509 Research, Developrrera & T 0 0.8523438 0.3743215 0.1279259 0.5022475 0.5090475 20.134524
510 Local Govc~nt Passeoge 0.00425 0.0047813 0.0035063 ·0.0017 0.0018063 0.0018063 0.1168759
5 II State And Local Electric 1.6481622 3.0717102 0.4911974 0.8369374 1.3281348 1.3281348 9.7963225
512 Othor State And Loca I Gov 3.4407192 5.1857821 1.1140395 1.1271083 2.2411478 2.2450791 34.127753
513 U.S. PO$l:l.IService 0.4296782 2.1340471 2.0324713 .0.092119 1.9403519 1.9403519 47.940355
515 Other Federal Government 0.0920132 0.1357885 0.068213 0.036019 0.1041258 0.1041258 5.6100415
519 Fedc ra1Go,,",mmenl - Mili 0 0 0 0 0 0 0
520 Federal OOYel"flrn:nt - Non- 0 0 0 0 0 0 0
522 SlalG & Local Government 0 0 0 0 0 0 0
523 ~\ale & Local Govcmrncnt 0 0 0 () 0 0 0
524 Rest O( The World lnduslr 0 0 0 0 0 0 0
52S Housebold Industry-low In 0.3145023 0.3145023 0.3276774 .0.013281 0.3145023 0.3145023 46.824722
528 lrwcrnory Valwti('n Adjus 0 0 0 0 0 0 0
T"",'" 560.8332 703.85791 230.58057 115.38~23 345.96489 3~.513 10425.\36
Cbange in Popular ton 1995 l.m
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Impact of total expenditure being made in one year.
Combined Sewer Overflow
Impact of Maintenance & Operations Expenditures 00
I Dairy Farm Products 0.0022988 0.0036124 0.0003284 0.000985'Z 0.0013136 0.0013136 0.0328401
2 Poultry And Eggs 0.0026272 0.003284 0.0003284 0.000656S 0.0006568, 0.0006568 0.0328401
3 RAnch Fed C"tt1e 0 0.0003284 0 0 0 0 0
4 RAnge Fed Cattle 0 0 0 0 0 0 0
5 Cattle Feed lots 0 0 0 0 0 0 0
6 Sheep, Lambs And Goats 0 0.0003284 0 0 0 0 0
7 Hogs, Plgs And Sw'ine 0 0 0 0 0 0 0
9 MisceUaneous Livestock 0.0003284 0.0003284 0 0 0 0 0
11 Food Grains 0 0 0 0 0 0 0
12 Feed Grains 0 0 0 0 0 0 0
13 Hay And Pasture 0 0 0 0 0 0 0
15 Tobacco 0 0 0 0 0 0 0
16 Fruits 0.0003284 0.0006568 0 o 0 0 0
18 Vegetables 0.004926 0.0111656 0.0003284 0.000985:2 0.0013136 0.0013136 0.0985203
20 Miscellaneous Crops 0 0 0 0 0 0 0
23 Greenhouse And Nursery Pr 0.0006568 0.0045976 0.0006568 -0.000657 -0.000328 -0.000328 0.1313604
24 Forestry Products 0 0 0 0 0 0 0
25 Commercial Fishing 0 0 0 0 0 0 0
26 Agricultural. Forestry, F 0.0006568 0.0009852 0.0003284 0 0 0 0.0328401
27 Landscape And Horticultur 0.0003284 0.074547 0.0213461 0.0105088 0.0318549 0.0318549 1.6420045
37 Coal Mining 0 0 0 0 0 0 0
38 Natural Gas & Crude Petro 0.0006568 0.0013136 0 0.0006568 0.0006568 0.0009852 0
39 Natural Gas Liquids 0.0003284 0.0013136 0 0.0006568 0.0006568 0.0009852 0.0328401
40 Dimension Stone 0 0 0 0 0 0 0
41 Sand And Gravel 0 0.0022988 0.0006568 0.0006568 0.0013136 0.0013136 0.0328401
48 New Residential Structure 0 0 0 0 0 0 0
49 New Industrial And Corruner 0 0 0 0 0 0 0
~ New Utility Structures 0 0 0 0 0 0 0
New Highways And Streets 0 0 0 0 0 0 0
53 New Mineral Extraction Fa 0 0 0 0 0 0 0
54 New Government Facilities 0 0 0 0 0 0 0
55 Maintenance And Repair. R 0 0.0538577 0.018062 0.004926 0.0233165 0.0236449 0.8538423
56 Maintenance And Repair Ot 9.7449683 9.8999735 4.7407954 1.8416722 6.5824676 6.6205622 196.0225
57 Maintenance And Repair 0i 0 0 0 0 0 0 0
58 Meat Packing Plant' 0.0003284 0.0006568 0 0 0 0 0
59 Sausages And Other Prepar 0.0085384 0.0105088 0.0013136 0.0009852 0.0026272 0.0026272 0.0328401
60 Poultry Processing 0.0006568 0.0006568 0 0 0 0.0003284 0
64 Ice Cream And Frozen Dess 0.0085384 0.0118224 0.0019704 0.0009852 0.0029556 0.0029556 0.0656802
65 Fluid Milk 0.0272573 0.0298845 0.0039408 0.0019704 0.0055828 0.0059112 0.0985203
71 Frozen Specialties 0 0 0 0 0 0 0
73 Cereal Preparations 0 0 0 0 0 0 0
78 Prepared Feeds, N .E.C 0 0 0 0 0 0 0
79 Bread, Cake, And Related 0.014778 0.0154348 0.0042692 0.0052544 0.0095236 0.0095236 0.1970405
80 Cookies And Crackers 0.0006568 0.0006568 0 0.0003284 0.0003284 0.0003284 0
82 Confectionery Products 0 0 0 0 0 0 0
89 Animal And Marine Fat' An 0 0.0006568 0 0 0 0 0
91 M31t Beverages 0 0 0 0 0 0 0
.:
95 Bottled And Canned Soft D 0.0009852 0.0009852 0 0 0.0003284 0.0003284 0
100 Potato Chips & Similar Sn 0.0137928 0.01642 0.0029556 0.0026272 0.0055828 0.0055828 0.0985203
108 Broadwoven Fabric Mills A 0.0029556 0.003284 0.0009852 0 0.0009852 0.0009852 0.0328401
109 Narrow Fabric Mill, 0 0.0003284 0 0 0 0 0
114 Knit Fabric Mills 0.001642 0.0022988 0.0003284 0 0.0006568 0.0006568 0.0328401
116 Yam Mills And Finishing 0 0,0003284 0 0 0 0 0
117 Carpets and Rugs 0 0.0003284 0 0 0 0 0
118 Thread Mill, 0 0 0 0 0 0 0
119 Coated Fabric s , Not Rubbe 0 0 0 0 0 0 0
122 Cordage And Twine 0 0 0 0 0 0 0
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/--''\23 Textile Goods. N.E.C 0.0003284 0.0003284 0 0 0 0 0
24 Apparel Made From Purchas 0.0095236 0.0095236 0.0026272 0.000651;8 0.0036124 0.0036124 0.1970405
128 Canvas Products 0 0.0003284 0 0 0.0003284 0.0003284 0
129 Pleating And Stitching 0.0009852 0.0009852 0.0003284 0 0.0003284 0.0003284 0.0328401
131 Schifr. Machine Embroider 0 0 0 0 0 0 0
132 Fabrieated Textile Produc 0.0013136 0.0026272 0.0006568 0.0003284 0.0009852 0.0009852 0.0328401
133 Logg ing Camps And Loggjng 0 0.0062396 0.0009852 0.0006568 0.0019704 0.0019704 0.0656802
134 Sawmills And Planing MiU 0 0.0203609 0.0039408 0.0006568 0.0045976 0.004926 0.2298806
135 Hardwood Dimension And A 0 0.0003284 0.0003284 0 0.0003284, 0.0003284 0
137 Millwork 0 0.0128076 0.0039408 0.00131;16 0.0052544 0.0052544 0.1642005
138 Wood Kitchen Cabinets 0 0.0003284 0 0 0 0 0
140 Structural Wood Members. 0 0.0019704 0.0006568 0 0.0006568 0.0006568 0.0328401
142 Wood Pallets And Skids 0 0.0013136 0.0006568 0 0.0006568 0.0006568 0.0328401
145 Wood Prc;.s<crv~6 0 0.0107041 0.00229gg 0.00\9704 0.0042692 0.0042692 0.0985203
146 Reconstituted Wood Produc 0 0 0 0 0 0 0
147 Wood ProducL s, N. E. C. 0.0009852 0.001642 0.0003284 0.00032114 0.0006568 0.0006568 0.0328401
148 Wood Household Furniture 0.001642 0.001642 0.0006568 0.00032114 0.0006568 0.0006568 0.0328401
149 Upholstered Household Fur 0.0022988 0.0022988 0.0006568 0.00032114 0.0009852 0.0009852 0.0328401
151 M.t1re. sses And Bedsprings 0.003284 0.003284 0.0009852 0.00032114 0.0009852 0.0009852 0.0328401
155 MeLol Office Furniture 0 0 0 0 0 0 0
156 Public Building Furniture 0 0.0003284 0 0 0 0 0
157 Wood Partitions And Fixtu 0 0.0026272 0.0009852 0.00032134 0.0013136 0.0013136 0.0328401
159 Blinds. Shades. And Drape 0 0 0 0 0 0 0
162 Paper Mills. Except Build 0 0.0003284 0 0 0 0 0
163 Paperboard Mills 0 0.0003284 0 0 0 0 0
164 Paperboard Containers And 0.0042692 0.018062 0.0042692 0.001971:>4 0.0062396 0.0062396 0.1313604
165 Paper Coated & Laminated 0.0022988 0.0068964 0.0019704 0.00131l36 0.003284 0.003284 0.0328401
166 Paper Coated & Laminated 0.001642 0.0052544 0.0013136 0.00065168 0.0019704 0.0019704 0.0328401
169 Die-cut Paper And Board 0 0 0 0 0 0 0
170 Sanitary Paper Products 0.003284 0.0055828 0.0003284 0.001642 0.0022988 0.0022988 0
171 Envelope, 0 0.0006568 0 0 0.0003284 0.0003284 0
172 Stationery Products 0.0006568 0.0009852 0 0.0003284 0.0003284 0.0003284 0
173 Converted Paper Products. 0.0006568 0.001642 0.0003284 0.0003284 0.0006568 0.0006568 0
174 Newspapers 0.0042692 0.0584554 0.0236449 0.0062396 0.0295561 0.0302129 0.8538423
~175 Periodicals 0.0019704 0.006568 0.001642 0.0009852 0.0026272 0.0029556 0.0328401
,76 Book Publishing 0.0022988 0.0029556 0.0006568 0.0006568 0.0013136 0.0013136 0.0328401
177 Book Printing 0 0.0003284 0 0 0 0 0
178 Miscellaneous Publishing 0.0003284 0.0022988 0.0009852 0.0006568 0.0013136 0.0013136 0
179 Commercial Printing 0.0019704 0.0233165 0.0075532 0.0036124 0.0108372 0.0111656 0.2955608
180 Manifold Business Forms 0 0.001642 0.0003284 0.0003284 0.0006568 0.0006568 0
181 Greeting Card Publishing 0.001642 0.0019704 0.0003284 0.0006568 0.0009852 0.0009852 0
182 Blankbooks And Looseleaf 0.001642 0.0039408 0.001642 0.0006568 0.0022988 0.0022988 0.0656802
183 Bookbinding & Related 0 0 0 0 0 0 0
184 Typesetting 0 0.0006568 0.0003284 0 0.0003284 0.0003284 0.0328401
185 Plate Making 0 0.0019704 0.0009852 0.0003284 0.0013136 0.0013136 0.0328401
187 Ind ustrial Gases 0 0.0006568 0.0003284 0 0.0003284 0.0003284 0
189 Inorganic Chemicals Nee. 0 0.0003284 0 0 0 0 0
190 Cyclic Crudes. Interm. & 0 0 0 0 0 0 0
191 Plastics Material. And Re 0.004926 0.0256153 0.0039408 0.0026272 0.006568 0.006568 0.0656802
192 Synthetic Rubber 0 0.0003284 0 0 0 0 0
194 Organic Fibers. Noncellul 0 0.0009852 0.0003284 0 0.0003284 0.0003284 0
195 Drugs 0.0085384 0.011494 0.0022988 0.001642 0.0039408 0.0039408 0.0656802
196 Soap And Other Detergents 0.0101804 0.0108372 0.0013136 0.0036124 0.0052544 0.0052544 0.0328401
197 Polishes And Sanitation G 0.004926 0.0055828 0.0013136 0.0009852 0.0022988 0.0022988 0.0328401
..
199 Toilet Preparations 0.0160916 0.0174052 0.0029556 0.0062396 0.0091952 0.0091952 0.0985203
200 Paints And Allied Product 0 0.0003284 0 0 0 0 0
201 Gwn And Wood Chemicals 0 0 0 0 0 0 0
204 Agricultural Chemicals. N 0.0003284 0.0003284 0 0 0 0 0
206 Explosives 0 0 0 0 0 0 0
209 Chemical Preparations. N. 0.0013136 0.0055828 0.0009852 0.0006568 0.001642 0.001642 0.0328401
211 Paving Mixtures And Block 0 0.0784878 0.0124792 0.0210177 0.0334969 0.0338253 0.2298806
216 Rubber And Plastics Footw 0 0 0 0 0 0 0
217 Rubber And Plastics Hose 0 0.0006568 0.0003284 0.0003284 0.0003284 0.0003284 0
219 Fabricated Rubber Product 0.0003284 0.0006568 0.0003284 0 0.0003284 0.0003284 0
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~~~O Miscellaneous Plastics Pr 0.0006568 0.0039408 0.0009852 0.00065~,8 0.001642 0.001642 0.0328401
;7 Womens Handbags And Purse 0.0003284 0.0003284 0 0 0 0 0
228 Personal Leather Goods 0.0019704 0.0019704 0.0009852 0 0.0013136 0.0013136 0.0656802
229 Leather Goods, N.E.C 0.0009852 0.0009852 0.0003284 0 0 0 0.0328401
230 GI•.ss And Glass Products 0.0009852 0.003284 0.0009852 0.00032M 0.0013136 0.0013136 0.0328401
233 Brick And Structural Clay 0 0 0 0 0 0 0
234 Ceramic Wall And Floor Ti 0 0 0 0 0 0 0
241 Pottery Products, N.E.C 0 0 0 0 0 0 0
242 Concrete Block And Brick 0 0 0 0 0 0 0
243 Concrete Products, N .E.C 0 0 0 0 0 0 0
244 Ready-mixed Concrete 0 0 0 0 0 0 0
247 Cut Stone And-Stone Produ 0 0 0 0 0 0 0
248 Abrasive Products 0.0006568 0.0013136 0.0003284 0.00032M 0.0006568 0.0006568 0
249 Asbestos Products 0 0 0 0 0 0 0
251 Mineral Wool 0 0 0 0 0 0 0
253 Nonrnetnllic Minernl Produ 0 0 0 0 o 0 0
256 Steel Wire And Related Pr 0 0.0026272 0.0003284 0.000321:4 0.0006568 0.0006568 0
257 Cold Finishing Of Steel S 0 0.0105088 0.0013136 -0.000657 0.0006568 0.0006568 0.0328401
259 Iron And Steel Foundries 0 0.0003284 0 0 0 0 0
263 Secondary Nonferrous Meta 0 0 0 0 0 0 0
264 Copper Rolling And Drawin 0 0.0003284 0 0 0 0 0
265 Alwninum Rolling And Draw 0 0 0 0 0 0 0
267 Nonferrous Wire Drawing A 0 0.0055828 0.0009852 0.0003284 0.0013136 0.0013136 0.0328401
268 Alwninwn Foundries 0 0 0 0 0 0 0
269 Bross, Bronze, And Copper 0 0 0 0 0 0 0
270 Nonferrous Castings. N .E. 0 0.0003284 0 0 0 0 0
271 Metal Heat Treating 0 0 0 0 0 0 0
274 Metal Barrels, Drums And 0 0.0003284 0 0 0 0 0
276 Hand And Edge Tools. N.E. 0.0013136 0.003284 0.0009852 0.0009852 0.0019704 0.0019704 0.032840 I
277 Hand Saws And Saw Blades 0.0013136 0.0039408 0.0013136 0.0009852 0.0022988 0.0022988 0.0328401
278 Hardware, N.E.C. 0;0009852 0.0068964 0.0019704 0.0009852 0.0029556 0.003284 0.0656802
280 Plwnbing Fixture Fittings 0 0 0 0 0 0 0
281 Heating Equipment. Except 0.000'3284 0.0042692 0.0013136 0.0009852 0.0022988 0,0022988 0.032840 I
282 Fabricated Structural Met 0 0.0003284 0 0 0 0 0
~S3 Metal Doors, Sash. And Tr 0 0.0013136 0.0003284 0.0003284 0.0006568 0.0006568 0
<14Fabricated Plate Work 0 0 0 0 0 0 0
285 Sheet Metal Work 0 0.0009852 0.0003284 0 0.0003284 0.0003284 0
286 Architectural Metal Work 0 0.0006568 0.0003284 0 0.0003284 0.0003284 0
288 Miscellaneous Metal Work 0 0.0003284 0 0 0.0003284 0.0003284 0
289 Screw Machine Prod ucts An 0 0.001642 0.0006568 0.0003284 0.0009852 0.0009852 0.0328401
290 Iron And Steel Forgings 0 0.0003284 0 0 0 0 0
294 Metal Stampings. N.E.C. 0.0022988 0.0039408 0.0009852 0.0006568 0.001642 0.001642 0.0328401
295 Plating And Polishing 0 0.0006568 0.0003284 0 0.0003284 0.0003284 0
296 Metal Coating And Allied 0 0.0003284 0 0 0 0 0
297 Small Arms Ammunition 0 0 0 0 0 0 0
299 Small Arms 0 0.0003284 0 0 0 0 0
301 Industrial And Fluid Valv 0 0.001642 0.0003284 0.0003284 0.0006568 0.0006568 0
303 Pipe. Valves, And Pipe Fi 0 0.0013136 0.0006568 0.0003284 0.0009852 0.0009852 0
304 Miscellaneous Fabricated 0 0.0022988 0.0009852 0 0.0009852 0.0009852 0.0328401
306 Fabricated Metal Products 0.0003284 0.0029556 0.0006568 0.0006568 0.0013136 0.0013136 0.0328401
308 Internal Combustion Engin 0.001642 0.0059112 0.0009852 0.0006568 0.001642 0.001642 0.0328401
309 Fann Machinery And Equipm 0 0.0006568 0 0 0.0003284 0.0003284 0
3 t 1 Construction Machinery An 0 0.001642 0.0003284 0.0003284 0.0006568 0.0006568 0
314 Elevators And Moving Stai 0 0.0052544 0.0019704 0.0013136 0.003284 0.003284 0.0328401 .'
315 Conveyors And Conveying E 0 0.0003284 0 0 0.0003284 0.0003284 0
317 Industrial Trucks And Tra 0 0.0006568 0.0003284 0 0.0003284 0.0003284 0
318 Machine Tools, Metal Cun 0 0.0006568 0.0003284 0 0.0003284 0.0003284 0
319 Machine Tools, Metal Form 0 0 0 0 0 0 0
320 Industrial Patterns 0 0 0 0 0 0 0
321 Special Dies And Tools An 0 0.0029556 0.001642 0.0003284 0.0019704 0.0019704 0.0328401
322 Power Driven Hand Tools 0.0013136 0.0019704 0.0006568 0.0003284 0.0009852 0.0009852 0
324 Welding Appomtus 0 0.001642 0.0003284 0.0003284 0.0006568 0.0006568 0
325 Metalworking Mnchinery. N 0 0.0003284 0 0 0 0 0
326 Textile Machinery 0 0.0003284 0 0 0 0 0
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~327 Woodworking Machinery 0.0003284 0.0003284 0 0 0 0 0
;28 Paper Industries Machiner 0 0.001642 0.0003284 0.0003284 0.0009852 0.0009852 0
329 Printing Trades Machinery 0 0.001642 0.0003284 0 0.0003284 0.0003284 0
331 Special Industry Machiner 0 0.0019704 0.0003284 0.0003284 0.0009852 0.0009852 0
332 Pumps And Compressors 0 0.001642 0.0003284 0.0003284 0.0006568 0.0009852 0
334 Blowers And Fans 0 0 0 0 0 0
335 Packaging Machinery 0 0.0003284 0 0 0 0 0
336 Power Transmission Equipm 0 0.0009852 0.0003284 0.0003284 0.0006568 0.0006568 0
337 Industrial Furnaces And 0 0 0 0 0 0 0 0
338 General Industrial Machin 0 0 0 0 0 0 0
339 Electronic Computers 0.0243017 0.0328401 0.0137928 0.0036124 0.0174052 0.0174052 0.2298806
342 Computer Peripheral Equip 0 0 0 0 0 0 0
344 Typewriters And Office Ma 0 0 0 0 0 0 0
346 Commercial Laundry Equipm 0 0 0 0 0 0 0
349 Service Industry Machines 0 0.0022988 0.0006568 0.00032.84 0.0009852 0.0009852 0.0328401
350 Carburetors, Pistons, Rin 0 0 0 0 0 0 0
351 Fluid Power Cylinders & A 0 0 0 0 0 0 0
352 Fluid Power Pumps & Motor 0 0 0 0 0 0 0
353 Seales And Balances 0 0 0 0 0 0 0
354 Industrial Machines Nee. 0 0.0022988 0.0009852 0.0003284 0.0013136 0.0013136 0.0328401
355 Transformers 0 0 0 0 0 0 0
359 Relays & Industrial Contr 0 0 0 0 0 0 0
362 Household Refrigerators A 0 0.0003284 0 0 0 0 0
364 Electric Housewares And F 0 0 0 0 0 0 0
368 Wiring Devices 0 0 0 0 0 0
369 Lighting Fixtures And Equ 0 0 0 0 0 0 0
370 Radio And Tv Receiving Se 0.0006568 0.0006568 0 0 0 0 0
373 Radio And Tv Cornmunico.tio 0.0039408 0.0400649 0.0105088 0.0144496 0.0249585 0.0249585 0.2955608
376 Printed Circuit Boards 0.0003284 0.0009852 0.0003284 0 0.0003284 0.0003284 0.0328401
377 Semiconductors And Relate 0.0003284 0.0200325 0.0085384 -0.002956 0.0055828 0.0059112 0.1642005
378 Electronic Components, N. 0.0036124 0.011494 0.0026272 0.001642 0.0045976 0.0045976 0.0985203
38 I Engine Electrical Equipme 0.0019704 0.0072248 0.003284 0 0.003284 0.003284 0.0985203
382 Magnetic & Optical Record 0 0 0 0 0 0 0
383 Electrical Equipment. N.E 0.0003284 0.001642 0.0003284 0 0.0003284 0.0003284 0
~384 Motor Vehicles 0.0095236 0.009852 0.0013136 0.0013136 0.0026272 0.0026272 0.0328401
186 Motor Vehicle Parts And A 0.0009852 0.0052544 0.0013136 0.0006568 0.0019704 0.0019704 0.0328401
389 Aircraft 0 0 0 0 0 0 0
390 Aircraft And Missile Engi 0.0003284 0.0026272 0.0009852 0.0006568 0.0013136 0.00\3136 0.0328401
391 Aircraft And Missile Equi 0.0003284 0.0039408 0.001642 0.0006568 0.0022988 0.0022988 0.0328401
395 Motorcycles. Bicycles, An 0.0003284 0.0022988 0.0006568 -0.000328 0.0003284 0.0003284 0.0328401
398 Tanks And Tank Components 0 0 0 0 0 0 0
402 Automatic Temperature Con 0 0 0 0 0 0 0
403 Mechanical Measuring Devi 0 0.0013136 0.0006568 0.0003284 0,0006568 0.0006568 0.0328401
404 Instruments To Measure EI 0 0 0 0 0 0 0
405 Analytical Instruments 0.0003284 0.0013136 0.0003284 0.0003284 0.0003284 0.0003284 0
406 Optical Instruments & Len 0.001642 0.0039408 0.0013136 0.0003284 0.001642 0.001642 0.0328401
407 Surgical And Medicallnst 0 0.001642 0.0006568 0.0003284 0.0006568 0.0006568 0
408 Surgical Appliances And S 0.0009852 0.0039408 0.0009852 0.0006568 0.001642 0.001642 0.0328401
409 Dental Equipment And Supp 0 0.0003284 0 0 0.0003284 0.0003284 0
412 Ophthalmic Goods 0 0.0003284 0 0 0 0 0
4 i3 Photographic Equipment An 0.0062396 0.0111656 0.0026272 0.0036124 0.0062396 0.0062396 0.0656802
415 Jewelry. Precious Metal 0 0 0 0 0 0 0
416 Silverware And Plated War 0.0003284 0.0003284 0 0 0 0 0
419 Dolls 0 0 0 0 0 0 0
420 Games. Toys. And Children 0.0124792 0.0134644 0.0045976 0.001642 0.0062396 0.0062396 0.1642005
421 Sporting And Athletic Goo 0.0042692 0.0052544 0.0013136 0.0013136 0.0026272 0.0026272 0.0328401
423 Lead Pencils And Art Good 0 0 0 0 0 0 0
424 Marking Devices 0 0 0 0 0 0 0
425 Carbon Paper And Inked Ri 0 0.0003284 0 0 0 0 0
426 Costume Jewelery 0 0 0 0 0 0 0
428 Brooms And Brushes 0.0019704 0.003284 0.0009852 0.0003284 0.0013136 0.0013136 0.0328401
429 Signs And Advertising Dis 0 0.003284 0.0013136 0.0003284 0.001642 0.001642 0.0328401
430 Burial Caskets And Vaults 0 0.0003284 0 0 0 0 0
432 Manufacturing Industries, 0.0006568 0.0013136 0.0003284 0 0.0003284 0.0003284 0
Center for Economic Development, University of Massachusetts at Amherst
Connecticut River 2020 48 August 1, 1993
~'"'~33 Railroads And Related Ser
+34 Local, Interurban Passeng
435 Motor Freight Transport A
436 Water Transportation
437 Air Transportation
438 Pipe Line.s , Except Natura
439 Arrangement Of Passenger
440 Transportation Services
441 Communications, Except R:1
442 Radio And Tv Broadcasting
443 Electric Services
444 Gas Production And Distri
445 Water Supply And Sewerage
446 Sanitary Services And Ste
447 Wholesale Trade
448 Building Materials & Gard
449 General Merchandise Store
450 Food Stores
451 Automotive Dealers & Serv
452 Apparel & Accessory Store
453 Furniture & Home Furnishi
454 Eating & Drinking
455 Miscellaneous Retail
456 Banking
457 Credit Agencies
458 Security And Commodity Br
459 Insurance Carriers
460 Insurance Agents And Brok
461 Owner-occupied Dwellings
462 Real Estate
463 Hotels And Lodging Places
464 Laundry. Cleaning And Sho
465 Portrait And Photographic
466 Beauty And Barber Shops
467 Funeral Service And Crema
468 Miscellaneous Personal Se
469 Advertising
470 Other Business Services
471 Photofinishing. Commercia
472 Services To Buildings
473 Equipment Rental and Lease
474 Personnel Supply Services
475 Computer And Data Process
476 Detective And Protective
477 Automobile Rental And Lea
478 Automobile Parking And Ca
479 Automobile Repair And Ser
480 Electrical Repair Service
481 Watch. Clock. Jewelry And
482 Miscellaneous Repair Shop
483 Motion Pictures
484 Theatrical Producers. Ban
485 Bowling Alleys And Pool H
486 Commercial Sports Except
487 Racing And Track Operatic
488 Amusement And Recreation
489 Membership Sports And Reo
490 Doctors And Dentists
491 Nursing And Protective Ca
492 Hospitals
493 Other Medical And Health
494 Legal Services
495 Elementary And Secondary
496 Collegess , Universities. S
0.009852 0.0167484 0.0091952 0.0009852 0.0101804 0.0108372 0.1970405
0.0305413 0.0344821 0.0190473 0.0039408 0.0229881 0.0233165 1.1165631
0.0574702 0.303114 0.12\1799 0.0633814 0.1845613 0.1891589 4.4334122
0.0026272 0.0026272 0.0006568 0 0.0006568 0.0006568 0.0328401
0.0121508 0.013136 0.0055828 0.0006568 0.0062396 0.0072248 0.1642005
0.0003284 0.004926 0.0003284 0.0029556 0.003284 0.003284 0
0.0059112 0.0085384 0.0039408 0.0009852 0.004926 0.004926 0.1970405
0.0003284 0.001642 0.0009852 0 0.0006568 0.0006568 0.0328401
0.1172391 0.2407179 0.056485 0.1139551 0.1704401. 0.1766797 1.5434842
0.0009852 0.0203609 0.0059112 0.0022988 0.00821 0.0085384 0.1970405
0.1090291 0.1845613 0.0295561 0.0683074 0.0978635 0.1080439 0.6239617
0.0492601 0.1113279 0.0108372 0.0154348 0.0262721 0.0295561 0.2627207
o 0 000 0 0
0.0062396 0.0144496 0.00.52544· 0.0003'284 0.00:>:>828 0.00.59112 0.1313604
0.280126 0.5293823 0.3027856 0.08171718 0.3848859 0.5060658 10.246108
0.0620678 0.0640382 0.0420353 0.003284 0.0453193 0.0522157 1.9375653
0.1536916 0.155662 0.0922807 0.01511~64 0.1073871 0.1251207 7.5203806
0.2538539 0.2660047 0.1481088 0.0348105 0.1829193 0.207221 10.738709
0.2275818 0.233493 0.1346444 0.027~573 0.1619016 0.1848897 6.1739369
0.0686358 0.0847274 0.0380945 0.01671~84 0.0.54843 0.0623962 3.3168491
0.0725766 0.074547 0.0430205 0.00851384 0.0515589 0.0587838 2.5943671
0.2922768 0.3067264 0.1871885 -0.027914 0.1592744 0.1786501 17.569448
0.2443303 0.2472859 0.1349728 0.03641525 0.1717537 0.1930997 10.147588
0.1369432 0.1664993 0.0650234 0.0397!365 0.1047599 0.1080439 2.3973266
0.0220029 0.0308697 0.0187189 -0.013793 0.004926 0.0052544 0.5254414
0.0121508 0.0213461 0.0105088 0.0022988 0.0128076 0.0128076 0.2298806
0.3277441 0.3701078 0.149094 -0.038423 0.1106711 0.1520496 4.2692117
o 0.0538577 0.0246301 0.0154348 0.0400649 0.0407217 0.9523626
0.8939073 0.8939073 0 0.5182166 0.5182166 0.6975235 0
0.3907971 0.7004791 0.0440057 0.3471198 0.3907971 0.5405479 5.2872545
0.0551714 0.0673222 0.0298845 0.0052544 0.0351339 0.0466329 1.9704054
0.029]277 0.0417069 0.0210177 0.0042692 0.0249585 0.0256153 2.0032455
0.0078816 0.0078816 0.0026272 0.0019704 0.0045976 0.004926 0.3284009
0.0423637 0.0423637 0.0177336 0.0141212 0.0318549 0.0321833 2.4301667
0.0183905 0.0183905 0.0072248 0.0029556 0.0101804 0.0105088 0.4269212
0.0157632 0.01642 0.003284 0.0059112 0.0091952 0.0095236 0.5582815
o 0.006568 0.0029556 0.0013136 0.0042692 0.0042692 0.0985203
0.0022988 0.0413785 0.0134644 0.0170768 0.0305413 0.0308697 0.7553221
0.0213461 0.0243017 0.0085384 0.0045976 0.013136 0.0134644 0.6239617
0.0039408 0.0285709 0.0118224 0.0091952 0.0210177 0.0213461 1.2479234
0.0026272 0.069621 0.0167484 0.0357957 0.0525441 0.0532009 0.9852027
0.0042692 0.0436773 0.0259437 0.0128076 0.0387513 0.0387513 2.2659662
o 0.0266005 0.0105088 0.0075532 0.018062 0.0183905 0.361241
o 0.006568 0.0036124 0.0009852 0.0045976 0.0045976 0.361241
0.0029556 0.0279141 0.0062396 0.0091952 0.0154348 0.01642 0.361241
0.0118224 0.0128076 0.0036124 0.0045976 0.00821 0.0085384 0.3940811
0.1530348 0:1825909 0.0325117 0.0275857 0.0600974 0.0623962 1.8718851
0.0167484 0.0229881 0.0062396 0.0039408 0.009852 0.0101804 0.3940811
0.0118224 0.0118224 0.0013136 0.0009852 0.0019704 0.0019704 0.0985203
0.0055828 0.0926091 0.0318549 0.0279141 0.0600974 0.0604258 1.6091644
0.0177336 0.0354673 0.006568 0.0013136 0.0075532 0.0078816 0.9195225
0.0068964 0.009852 0.0029556 0.0003284 0.003284 0.003284 0.3940811
0.0167484 0.0167484 0.0026272 0.0013136 0.0039408 0.0045976 0.4269212
0.003284 0.0075532 0.003284 0 0.0029556 0.0042692 0.1313604
0.0013136 0.0013136 0 0.0003284 0.0003284 0.0009852 0.0328401
0.0554998 0.0558282 0.0210177 0.0174052 0.0384229 0.0407217 3.4482095
0.013136 0.01642 0.0078816 -0.00197 0.0059112 0.0068964 1.1165631
0.430862 0.430862 0.2508983 0.0620678 0.3129661 0.3149365 6.5023378
0.0752038 0.0752038 0.058127 -0.005583 0.0525441 0.0535293 3.4153694
0.6288877 0.6288877 0.2735579 0.0154348 0.2889928 0.2896496 10.049068
0.1162539 0.1215083 0.0377661 0.0141212 0.0515589 0.0522157 2.4630068
0.1103427 0.1835761 0.0650234 0.0752038 0.1402272 0.140884 2.6928874
0.0341537 0.0341537 0.0216745 -0.000328 0.0210177 0.0210177 1.444964
0.1221651 0.1251207 0.0568134 -0.000985 0.0558282 0.0558282 2.7585676
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;<';) Other Educational Service 0.0338253 0.0341537 0.0118224 0.0019'704 0.0134644 0.0134644 0.8210023
498 Job Trainings & Related S 0.01642 0.0170768 0.00821 0 0.00821 0.00821 0.4926014
499 Child Day Care Services 0.0144496 0.0144496 0.009852 .0.002627 0.0072248 0.0072248 0.7881622
500 Social Services, N.E.C. 0.0413785 0.0413785 0.0311981 0 0.0311981 0.0311981 1.839045
SO I Residential Care 0.0315265 0.0315265 0.0216745 0 0.0216745 0.0216745 1.2150833
502 Other Nonprofit Organizat 0.0216745 0.0220029 0.0072248 -0.000328 0.0068964 0.0068964 0.4597613
503 Business Associations 0.0045976 0.0160916 0.0088668 0.0003284 0.0088668 0.0088668 0.1970405
504 Labor And Civic Organizer 0.0673222 0.0673222 0.0463045 0.0045'976 0.0505737 0.0568134 3.7109302
505 Religious Organizations 0.0446625 0.0446625 0.0026272 0 0.0026272 0.0026272 0.1970405
506 Engineering, Architectura 0 0.0013136 0.000656& 0 0.0009852 0.0009852 0.0328401
507 Accounting, Auditing And 0.0006568 0.0505737 0.0167484. 0.0167484 0.0334969 0.0334969 0.6568018
508 Management And Consulting 0 0.0420353 0.0200325 0.0055828 0.0256153 0.0259437 0.8210023
509 Research, Development & T 0 0.0121508 0.0052544 0.0019704 0.0072248 0.0072248 0.2955608
510 Local Government Passenge 0 0 0 0 0 0 0
511 State And Local Electric 0.058127 0.0981919 0.0157632 0.0269289 0.0423637 0.0423637 0.3284009
512 Other State And Local Gov 0.1215083 0.1687981 0.0361241 0.0367809 0.072905 0.0732334 1.1165631
513 U.S. P".tal Service 0.0151064 0.0623962 0.0594406 ·0.002627 0.0568134 0.0568134 1.41Z1239
515 Other Federal Government 0.003284 0.0045976 0.0022988 0.0013136 0.0036124 0.0036124 0.1970405
519 Federal Government-. Mili 0 0 0 0 0 0 0
520 Federal Government· Non- 0 0 0 0 0 0 0
522 State & Local Government 0 0 0 0 0 0 0
523 State & Local Government 0 0 0 0 0 0 0
524 Rest Of The World Industr 0 0 0 0 0 0 0
525 Household Industry-low In 0.0111656 0.0111656 0.011494 -0.000328 0.0111656 0.0111656 1.6420045
528 Inventory Valuation Adjus 0 0 0 0 0 0
Totals: 16.390817 19.272207 .0691385 3.7851488 11.854287 12.584651 369.12261
Change in Population: 706.06194
"
,.~-
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